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PREFACE 


This  report  has  been  prepared  for  the  United  States  Air  Force  by  Water 
and  Air  Research,  Inc.  (W’AR)  under  Contract  No.  F33615-81-D-4007-0014 . 
It  constitutes  the  report  of  the  Phase  II,  Stage  1  Installation 
Restoration  Program  investigation  for  Moody  Air  Force  Base,  Georgia. 
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J.H.  Sullivan,  Ph.D.,  P.E.,  Environmental  Engineer: 
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The  following  U.S.  Air  Force  (USAF)  personnel  contributed  to  the 
successful  completion  of  the  project: 
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Environmental  Health  Laboratory  (OEHL)/TSS 
Mr.  Gil  Burnet — FIQ  TAG,  Environmental  Planning 
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Fieldwork  for  the  study  was  performed  between  April  and  September  1984. 
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SUMMARY 

The  Phase  II  Stage  1  Installation  Restoration  Program  (IRP) 
Confirmation/Quantification  Survey  for  Moody  Air  Force  Base  (Moody  AFB) 
investigated  three  suspected  haaardous  waste  disposal  sites.  These 
Included  a  former  landfill  site;  a  construction  rubble  fill  site;  and  a 
petroleum,  oil,  and  lubricants  (POL)  storage  area.  Site  characteristics 
are  summarized  in  Table  S-1.  In  addition,  testing  of  all  existing  water 
supply  (potable  and  industrial)  wells  was  conducted. 

Shallow  groundwater  monitoring  wells  were  Installed  at  two  of  the  sites. 
Shallow  pits  were  excavated  at  the  remaining  site.  Shallow  groundwater 
from  monitor  wells  and  pits,  deeper  groundwater  from  existing  wells,  and 
surface  water  were  sampled  for  the  constituents  listed  in  Table  S-2. 

Most  of  these  analyses  were  screening  tests  [pH,  specific  conductance, 
dissolved  organic  carbon  (DOC),  total  organic  halogens  (TOX),  total 
phenolics,  and  oil  and  grease],  which  are  nonspecific  indicators  of 
contamination.  Samples  near  waste  sites  were  analyzed  for  specific 
constituents  [cadmium,  chromium,  iron,  nickel,  lead,  zinc,  dichlorodi- 
phenyltrichloroethane  (DDT),  and  purgeable  organics]  where  prior  informa¬ 
tion  indicated  they  may  be  present.  Samples  from  base  supply  wells  were 
screened  for  selected  nonspecific  and  specific  constituents. 

At  the  Southwest  Landfill,  no  significant  threat  to  human  health  or  the 
environment  is  indicated  by  testing  results  in  Phase  II  Stage  1.  Move¬ 
ment  of  only  very  small  amounts  (i.e.,  fractions  of  a  pound  per  year)  of 
potentially  toxic  substances  was  detected.  Testing  results  used  as  a 
screening  procedure  indicate  Che  need  for  additional  monitoring  to  refine 
estimates  of  substances  moving  in  groundwater.  There  is  a  small  poten¬ 
tial  for  substances  moving  in  groundwater  to  migrate  to  Mission  Lake  and 
perhaps  Well  MAFB-7 .  Because  the  lake  is  used  for  fishing  and  Che  well 
is  a  potable  supply,  human  health  can  he  impacted  if  subsequent  investi¬ 
gation  indicates  that  significant  amounts  of  wastes  migrate  from  the 
land  fill. 
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Description 


Locations 


Analyses* 


Southwest  Landfill 

Six  monitor  wells. 

GICI,  metals,  oil  and 
grease,  OCD,  pesticide/ 
herblx^-de  scan;  VOC  at 
Wells  3  and  6  only. 

Lily  Pad  Pond  Fill 

Six  monitor  wells,  four  surface 
water  samples  100  feet 
from  fill  edge. 

Qd,  total  i^ienoUcs, 
metals,  oil  and  grease, 
CX»;  VOC  at  all  wells 
and  two  surface  water 
sites. 

North  PCL  Area 

Two  shallow  pits. 

GWd,  oil  and  grease, 
DOC,  ODD,  presence  of 
visible  fuel  layer, 
volatile  aromatics  per 
EPA  method  503.1 

Moody  Supply  Wells 

Wells  1,  2,  3,  5,  5a, 

7,  lot,  12,  13. 

GWCI,  metals,  oil  and 
grease. 

Moody  Supply  Wells 

Wells  4,  6,  8. 

(Ad,  metals,  oil  and 
grease,  pesticide/ 
herbicide  scan. 

*The  following  sample  analyses  are  used: 

GWCl  =  groundwater  contamination  Indicators:  jH,  specific  conductance,  and  total 
organic  carbon  (dissolved  fraction). 

Metals  =  arsenic,  barium,  cadmium,  chromium,  lead,  mercury,  selenium,  and  silver. 

ODD  =  chemical  oxy^n  demand. 

PesticldeAierbiclde  scan  =•  DDT  and  DDT  metabolites,  Veptachlor,  heptachlor  epoxide, 

lindane,  chlordane,  diazinon,  malathion,  toxaphene,  2,4-0 
and  2,4,5-T. 

VOC  =  voLatlle  organic  compounds  as  specified  in  CPA  Methods  601  and  602. 


■^body  Well  10  is  located  at  Grassy  Pond  Recreational  Annex. 


Several  of  the  organic  compounds  detected  in  Well  L-3  near  the  landfill 
are  more  dense  than  water  and  may  move  vertically  in  groundwater. 

At  the  Lily  Pad  Pond  Fill  site,  no  significant  potential  Impact  to  human 
health  or  the  environment  is  indicated  by  monitoring  data.  Toluene  and 
benzene  were  detected  in  very  small  amounts  (i.e.,  1.8  and  4.7  ug/1, 
respectively).  These  levels  do  not  threaten  aquatic  life  in  surrounding 
surface  waters.  Levels  of  phenolic  compounds  cannot  be  assessed  in  terms 
of  regulatory  criteria  because  a  total  phenolic  scan  was  performed. 
Because  the  site  is  remote  and  because  it  is  reasonable  to  expect  that  at 
least  some  phenolics  detected  are  naturally  occurring  compounds,  no 
significant  Impact  is  expected  due  to  phenolics. 

At  the  North  POL  area,  there  is  significant  evidence  of  fuel  and/or 
fuel-type  substances  in  groundwater  and  shallow  strata.  It  is  reasonable 
to  believe  that  the  storage  tanks  at  the  North  POL  area  are  the  source  of 
these  substances.  There  is  also  an  indication  that  either  these  sub¬ 
stances  can  be  relatively  difficult  to  detect  during  seasonal  periods  of 
higher  groundwater  (e.g.,  during  April  1984)  or  that  these  substances 
moved  into  the  vicinity  of  the  sampling  pits  between  the  times  on-site 
work  was  performed  (i.e.,  April  and  September  1984). 

Lead  was  detected  at  200  ug/1  which  exceeds  drinking  water  criteria 
(i.e.,  50  ug/1).  Toluene  (180  ug/1)  and  ethyl  benzene  (690  ug/1) 
exceeded  recommended  ambient  criteria  levels.  Detectable  amounts  were 
found  for  several  other  volatile  organic  compounds  which  do  not  have 
recommended  ambient  criteria.  However,  there  is  little  chance  shallow 
groundwater  would  be  Ingested.  Levels  found  are  not  expected  to  harm 
aquatic  life.  No  information  is  available  regarding  potential  impacts  to 
plant  life.  Evidence  of  possible  harm  to  trees  was  reported  in  the 
Phase  I  IRP  report  by  CH2M-H111  (1983).  Seepage  would  have  to  persist 
laterally  about  800  feet  to  reach  a  surface  stream.  Main  base  potable 
wells  are  about  2,000  feet  away  and  about  400  feet  deep,  and  they  are 
rel  -.lively  isolated  from  surface  strata  by  one  or  more  layers  of  low 
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permeability.  Therefore,  there  is  no  apparent  immediate  threat  to  human 
health  or  the  environment. 

There  is  no  detailed  information  regarding  the  extent  of  the  affected 
area  and  additional  sampling  and  analysis  would  be  needed  to  determine 
this.  There  is  also  no  detailed  information  regarding  which  tank(s)  or 
line(s)  may  be  leaking.  Examination  and  testing  at  the  North  POL  area  is 
necessary  to  develop  this  information. 

Results  of  analysis  on  all  Moody  AFB  supply  wells  indicate  that  no 
significant  contamination  exists  in  any  well.  TOX  levels  of  120  and 
94  ug/1  were  found  in  wells  MAFB-7  and  MAFB-10,  respectively.  These  are 
above  the  40  ug/1  which  is  the  level  selected  to  Indicate  additional 
testing  may  be  prudent. 

Well  MAFB-10  should  be  tested  for  volatile  organic  compounds  to  determine 
whether  or  not  the  TOX  level  found  in  the  well  indicates  significant 
contamination.  If  organics  are  found,  other  wells  at  Grassy  Pond  should 
be  tested  in  a  similar  fashion. 

A  summary  of  recommended  additional  testing  is  shown  in  Table  S-3. 
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Table  S-3.  Summary  of 

Recommended  Future  Actions 

Site 

Fieldwork 

Analyses 

V' 

Southwest  Landfill 

Install:  six  new  wells  approximately 

All  13  wells  for 

V 

\r^ 

25  feet  deep;  three  new  wells  approx- 

volatile  organics, 

r. 

imately  100  feet  deep. 

arsenic,  and 

Sample:  nine  new  wells  plus  existing 

mercury. 

monitoring  Wells  L-1,  L-2,  and  L-3, 

plus  existing  Moody  Well  MAFB-7. 

i 

Lily  Pad  Pond  Fill 

None . 

None . 

K., 

North  POL  Area 

Install:  10  new  monitoring  wells 

All  10  wells  for 

V 

approximately  15  feet  deep. 

DOC,  benzene. 

Sample :  All  10  wells  in  wet  and 

xylene,  and 

dry  seasons. 

toluene . 

% 

Test:  All  tanks  and  lines  in  the 

storage  area  for  leaks. 

Moody  AFB  Supply  Wells 

Sample :  Wells  7  and  10. 

Well  7  as  noted 

under  Southwest 

y  *. 

Landfill.  Well  10 

u 

[ 

for  volatile 

organics. 

'> 

Note:  Order  is  as  addressed  throughout  text  and  not  on  a  priority  basis. 
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1.0  INTRODUCTION 

I.l  INSTALLATION  RESTORATION  PROGRAM  BACKGROUND 

This  report  describes  Phase  II  Stage  1  of  the  IRP  for  Moody  AFB,  Georgia. 
Phase  11  Stage  1  pertains  to  confirmation  and  quantification  of  suspected 
contamination  at  past  hazardous  waste  disposal  sites. 

The  United  States  Air  Force  (USAF),  due  to  its  primary  mission,  has  long 
been  engaged  in  a  wide  variety  of  operations  dealing  with  toxic  and 
hazardous  materials.  Federal,  state,  and  local  governments  have  devel¬ 
oped  strict  regulations  to  require  that  disposers  identify  the  locations 
and  contents  of  disposal  sites  and  take  action  to  eliminate  the  hazards 
in  an  environmentally  responsible  manner.  The  primary  federal  legisla¬ 
tion  governing  disposal  of  hazardous  waste  is  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  of  1976,  as  amended.  Under  Section  6003  of  RCRA, 
federal  agencies  are  directed  to  assist  the  U.S.  Environmental  Protection 
Agency  (EPA),  and  under  Section  3012  state  agencies  are  required  to 
inventory  past  disposal  sites  and  make  the  information  available  to  the 
requesting  agencies.  To  assure  compliance  with  these  hazardous  waste 
regulations,  the  Department  of  Defense  (DOD)  developed  the  IRP.  The 
current  DOD  IRP  policy  is  contained  in  Defense  Environmental  Quality 
Program  Policy  Memorandum  (DEQPPM)  81-5,  dated  11  December  1981  and 
mplemented  by  USAF  message  dated  21  January  1982.  DEQPPM  81-5  reissued 
and  amplified  all  previous  directives  and  memoranda  on  the  IRP.  DOD 
policy  is  to  identify  and  fully  evaluate  suspected  problems  associated 
with  past  liazardous  contamination,  and  to  control  hazards  to  health  and 
welfare  that  resulted  from  these  past  operations.  The  IRP  will  be  the 
basis  for  response  actions  on  USAF  installations  under  the  provisions  of 
the  Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA)  of  1980,  as  clarified  by  Executive  Order  12316. 

The  IRP  is  implemented  in  four  phases.  Phase  I  is  an  Initial  assessment 
records  search  designed  to  identify  possible  hazardous  waste  contaminated 
sites  and  potential  problems  that  may  result  in  contaminant  migration 
from  the  installation.  The  Phase  I  report,  completed  for  Moody  AFB  in 


February  1983  (CH2M-Hill,  1983),  reviews  the  history  of  base  operations 
and  waste  disposal  practices,  the  geological  and  hydrogeological  condi¬ 
tions  which  nay  affect  contaminant  migration,  and  the  ecological  setting. 
All  hazardous  waste  disposal  sites  identified  in  the  Phase  I  report  are 
ranked  on  the  basis  of  a  standard  evaluation  system  [Hazardous  Assessment 
Rating  Methodology  (HARM)],  which  is  applied  to  all  installation  record 
searches  (CH2M-Hill,  1983).  Site  rating  forms  for  the  three  sites 
included  in  Phase  II  Stage  1  work  are  reproduced  from  the  Phase  1  report 
in  Appendix  K. 

Phase  II  of  the  IRP,  Confirmation  and  Quantification,  is  designed  to 
confirm  the  presence  and  quantify  the  extent  of  contamination  caused  by 
migration  of  hazardous  materials  from  present  or  abandoned  waste  disposal 
sites  with  HARM  rankings  indicative  of  significant  environmental  contami¬ 
nation.  Phase  II  IRP  studies  are  Implemented  in  two  or  three  parts. 

Phase  II  Presurvey,  completed  for  Moody  AFB  in  October  1983  (WAR,  1983), 
consists  of  work  plan  development  and  costing  of  hydrogeological  and 
chemical  investigations.  Phase  II  Stage  1,  described  in  this  report, 
consists  of  field  surveys,  environmental  sampling  and  analyses,  data 
reduction  and  interpretation,  and  development  of  recommendations  for 
remedial  action  and/or  long-term  monitoring.  Succeeding  stages  in 
Phase  II,  if  necessary,  provide  additional  monitoring  data  upon  which 
design  of  mitigatlve  actions  are  based.  In  Phase  III,  Technology  Base 
Development,  appropriate  technology  is  selected  and  the  engineering 
design  of  corrective  action  options  selected  for  implementation  by  the 
USAF  is  completed.  Phase  IV,  Operations/  Remedial  Action,  Involves 
construction,  operation,  and  maintenance  of  the  corrective  action  option 
designed  under  Phase  III. 

Water  and  Air  Research,  Inc.  (V/AR)  under  contract  with  the  USAF  provided 
geotechnical,  field  sampling,  analytical,  and  engineering  expertise  in 
the  implementation  of  Phase  II  surveys  at  selected  USAF  facilities.  The 
WAR  contract,  number  F33615-31-D-4007,  became  effective  on  July  20,  1981. 
In  August  1983,  contract  order  number  0012  was  issued  to  initiate  the 
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Phase  II  Presurvey  at  Moody  AFB.  This  action  was  based  on  results  of  the 
Moody  AFB  Phase  I  Records  Search  Report  and  HARM  rankings  of  sites 
investigated.  Based  on  findings  of  the  Phase  I  records  search  and  the 
Phase  II  Presurvey  and  other  USAF  assessments,  a  scope  of  work  was 
developed  for  the  Moody  AFB  Phase  II  Stage  1  survey.  Order  number  0014 
was  issued  to  WAR  in  January  1984  to  initiate  this  work.  The  Phase  I 
report  also  contained  recommendations  for  technical  work  at  another  Moody 
AFB  site,  the  DDT  Burial  Site.  This  work  was  not  included  in  Phase  II 
work.  Rather,  it  was  included  in  a  Phase  IV  assessment  under  a  separate 
order. 

1.2  FACILITY  DESCRIPTION  AND  HISTORY 

1.2.1  Introduction 

A  brief  description  of  Moody  AFB  and  its  history  is  given  in  the  Phase  I 
Records  Search  Report  (CH2M-Hill,  1983).  The  material  presented  below  is 
abridged  from  that  report.  A  summary  of  the  environmental  setting  is 
presented  in  Section  2.0. 

1.2.2  Base  Location 

Moody  AFB  is  located  on  5,160  acres  of  land  in  Lowndes  and  Lanier 
Counties  in  south-central  Georgia.  Nearby  towns  include  Valdosta,  about 
10  miles  to  the  southwest,  and  Lakeland,  about  6  miles  northeast  (Fig¬ 
ure  1-1).  The  closest  large  cities  include  Atlanta,  Georgia,  234  miles 
to  the  north,  and  Jacksonville,  Florida,  about  120  miles  to  the  south¬ 
east.  Georgia  State  Highway  125  is  the  access  road  to  Moody  AFB,  and 
U.S.  Interstate  Highway  75  passes  about  10  miles  to  the  west  of  the 
base . 


The  Grassy  Pond  Recreational  Annex  is  located  25  miles  southwest  of 
Moody  AFB,  just  3  miles  north  of  the  Georgia/Florida  state  line.  This 
site  consists  of  about  500  acres  of  land  originally  sold  to  the  United 
States  Government  in  1928  for  use  as  a  fish  hatchery  facility.  Major 
surface  features  at  the  site  Include  Grassy  Pond  (160  acres).  Lot  Pond 
(30  acres),  and  over  300  acres  of  upland  forest  and  developed  areas. 


Grassy  and  Lot  Ponds  are  natural  water  bodies  that  have  been  slightly 
modified  by  the  construction  of  spillways.  Drainage  is  from  Lot  Pond  to 
Grassy  Pond,  and  then  to  the  aquifer  by  a  natural  sinkhole  and  two 
drainage  wells.  Grassy  Pond  Recreational  Annex  has  been  used  primarily 
as  a  relaxation/recreation  site  by  the  USAF  since  1952. 

1.2.3  Oreanlzatlon  and  Rlstor 


Moody  AFB  was  established  in  1941  as  an  advanced  pilot  training  school 
for  Army  Air  Corps  cadets.  Original  base  boundaries  Included  over 
9,000  acres  of  land  acquired  by  use  permit  from  the  United  States 
Department  of  Agriculture  (USDA)  and  by  lease.  The  base  was  named  in 
honor  of  Captain  George  Moody  who  was  a  test  pilot  for  the  first  AT-10,  a 
twin  engine  trainer  used  at  Moody  AFB  during  World  War  11.  During  tlie 
war,  base  population  exceeded  40,000  officers,  airmen,  and  cadets. 

In  1946,  following  the  end  of  World  War  II,  Moody  AFB  was  placed  on 
inactive  status  until  it  was  reopened  in  1951  after  the  outbreak  of  the 
Korean  conflict.  From  that  time  until  1975,  Moody  AFB  was  primarily 
involved  in  pilot  training  under  the  Air  Training  Command  (ATC),  with 
preflight,  primary,  and  basic  pilot  training  programs.  In  late  1975,  ATC 
deactivated  the  38th  Flying  Training  Wing  and  the  base  was  reassigned  to 
Tactical  Air  Command  (TAC)  and  the  347th  Tactical  Fighter  Wing  (TFW). 


Today  the  mission  of  the  347ch  TFW  is  to  deploy  overseas  during  wartime 
commitments  in  support  of  United  States  or  allied  ground  forces.  This 
mission  is  fulfilled  by  three  Tactical  Fighter  Squadrons,  the  68th,  70th, 
and  339th,  using  F-4E  Phantom  II  aircraft.  A  otal  of  72  of  these 
aircraft  are  assigned  to  Moody  AFB.  Work  force  presently  at  Moody  AFB 
numbers  approximately  4^000,  of  whom  3,300  are  military  personnel  and  700 
are  civilian  emploj'ees.  The  major  organizations  and  missions  assigned  to 
Moody  AFB  are  listed  below: 
o  347th  TFW 

o  68th,  70th,  and  339th  Tactical  Fighter  Squadrons 
o  347th  Combat  Support  Group  and  Squadrons 


o  USAF  Hospital  Moody 
o  Detachment  23,  3rd  Weather  Squadron 
o  1878th  Communications  Squadron 
o  Detachment  322,  3751st  Field  Training  Unit 

1.3  DESCRIPTIONS  OF  PHASE  II  STAGE  1  SITES 

1.3.1  Introduction 

A  total  of  14  sites  were  identified  during  the  Phase  1  records  search, 
three  of  which  were  selected  for  Phase  II  Stage  1  confirmation.  These 
sites  were  recommended  for  further  action  by  CH2M-Hill  (1983),  and  a 
summary  of  these  three  sites  is  given  in  Table  1-1.  Site  descriptions 
given  in  this  section  for  sites  identified  during  the  Phase  I  records 
search  are  excerpted  from  the  Phase  I  report  (CH2M-Hill,  1983).  Phase  I 
site  descriptions  were  updated,  as  necessary,  to  incorporate  more  recent 
Information.  General  locations  of  the  three  Phase  II  disposal  sites  are 
shown  in  Figure  1-2.  Summary  information  on  HAPJ^l  scores  and  subscores  is 
given  with  each  site  description. 

1.3.2  Southwest  Landfill 

This  site  occupies  nearly  30  acres  of  USAF  fee-owned  property  along  the 
southwest  corner  boundary  of  Moody  AFB,  west  of  Mission  Lake  (Site  No.  1 
on  Figure  1-2).  Activity  at  this  site  was  initiated  in  1955  and  contin¬ 
ued  until  1972.  The  entire  area  was  reported  to  consist  of  trenches 
about  14  feet  deep,  filled  with  general  base  refuse.  A  small  quantity  of 
low-level  radioactive  waste  (electron  tubes)  was  reportedly  buried  during 
the  1950s;  however,  the  exact  location  is  not  known.  No  large  quantities 
of  hazardous  wastes  were  reported  from  this  site;  however,  small  quanti- 
ti-';;  of  oil  and  solvent  wastes  are  suspected.  Tail  ditches  were  dug  at 
the  site  for  collection  of  leachate  and  are  still  evident.  No  visible 
contamination  was  observed.  Loblolly  pines  have  been  planted  over  much 
of  the  fill  area.  Some  organic  debris  (leaves,  branches,  and  grass  clip¬ 
pings)  are  deposited  at  this  site  and  some  composting  has  been  done  with 
sludge  from  the  sewage  treatment  plant. 
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Due  to  proximity  to  Mission  Lake  and  the  base  boundary,  and  the  presence 
of  a  nearby  off-base  water  supply  well  located  about  1,300  feet  upgradi- 
ent  from  the  site,  pathways  (63)  and  receptors  (64)  HARM  subscores  were 
fairly  high.  A  total  score  of  56  for  this  site  resulted  from  a  greater 
suspected  waste  quantity  than  in  other  landfills. 


1.3.3  Lily  Pad  Pond  Fill  Site 

The  Lily  Pad  Pond  Fill  site  is  located  on  USDA  property  (USAF  use  permit) 
near  the  southeastern  corner  of  the  base  (site  No.  2  on  Figure  1-2). 

This  site  was  formerly  a  wetland  area  which  was  filled  with  runway  demo¬ 
lition  rubble  from  the  late  1960s  until  1979.  Some  unauthorized  dumping 
of  industrial  type  wastes  also  occurred  including  drums,  metal,  lumber, 
and  aircraft  tires.  Some  of  this  waste  material  is  still  visible  around 
the  edge  of  the  fill  site,  and  some  wastes  from  the  area  have  produced 
visible  contamination  of  the  pond  surface  with  oily  residues.  It  is  not 
known  if  any  full  drums  of  wastes  are  buried  at  this  site.  The  Lily  Pad 
Pond  Fill  site  is  currently  (since  1979)  being  used  as  the  Explosive 
Ordnance  Disposal  (EOD)  area,  and  a  deep  pit  in  the  middle  of  this  area 
contains  wood  and  metal  but  no  cans  or  drums. 


Due  to  location  of  this  site,  in  a  wetland  area  near  the  base  boundary 
and  water  supply  wells,  the  receptors  subscore  was  48.  The  waste  charac¬ 
teristic  subscore  was  40  based  on  small  confirmed  quantities  of  oily 
wastes,  and  the  pathways  subscore  was  80  because  of  indirect  evidence  for 
contaminant  migration.  The  site  received  a  total  HARM  score  of  56. 


1.3.4  North  POL  Area 

This  site  is  the  old  POL  storage  yard  located  on  USAF  fee-owned  property 
near  the  northwestern  corner  of  Moody  AFB  (site  No.  3  on  Figure  1-2).  At 
this  site,  four  25,000-gallon  buried  tanks  were  formerly  used  to  store 
leaded  aviation  gasoline  and  are  currently  used  to  store  diesel  heating 
oil.  Although  there  were  no  verbal  reports  of  spills  at  this  area,  the 
presence  of  a  small  stand  of  dead  loblolly  pine  trees  adjacent  to  the 
fence  indicates  the  probability  of  spills  and  of  fuel-saturated  soil. 


Due  to  the  proximity  of  this  site  to  several  water  supply  wells,  the  base 
boundary,  and  populated  areas,  it  received  a  receptors  subscore  of  52. 

The  waste  characteristics  subscore  was  40  and  the  indirect  evidence  of 
contamination  contributed  a  parthways  subscore  of  80.  A  total  score  of 
55  v;as  computed  for  this  site. 

I. 4  PROJECT  STAFF 

Key  personnel  participating  in  the  Moody  AFB  Phase  II  Stage  1  survey  are 
listed  below.  Resumes  of  the  project  staff  are  included  as  Appendix  G. 

J. H.  Sullivan,  Ph.D.,  P.E.,  Environmental  Engineer:  Project  Manager. 

J.A.  Steinberg,  Ph.D.,  P.E.,  Water  Resources  Engineer. 

W.G.  Thiess,  M.S.,  Environmental  Engineer. 

W.D.  Adams,  M.S.,  Hydrogeologist. 

C.R.  Fellows,  M.S.,  Chemist. 

R.D.  Baker,  Chemist. 
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2.0  ENVIRONMENTAL  SETTING 

2.1  INTRODUCTION 

A  detailed  assessment  of  the  environmental  setting  at  Moody  AFB  is  given 
in  the  Phase  I  Records  Search  Report  (CH2M-Hill,  1983).  The  following 
descriptions  are  abridged  from  that  document. 

2.2  METEOROLOGY 

The  climate  of  Moody  AFB  is  classified  as  humid  subtropical.  This 
results  from  the  relatively  low  latitude  (approximately  31°  north 
latitude)  and  proximity  to  the  Gulf  of  Mexico  (80  miles)  and  Atlantic 
Ocean  (100  miles).  These  water  bodies  help  to  produce  a  climate  that  is 
typified  by  long,  humid  summers  with  frequent  convectlonal  storms,  and 
short,  mild  winters  Interrupted  by  frontal  storm  systems  and  infrequent 
cold  snaps.  The  spring  and  fall  seasons  are  generally  short  and  mild. 

The  average  annual  temperature  for  Moody  AFB  is  68°F  and  monthly  mean 
temperatures  vary  from  52°F  in  January  to  82°F  in  July  and  August.  The 
average  daily  maximum  in  July  is  91°F  while  the  highest  recorded  tempera 
ture  in  30  years  of  record  is  104°F  in  June.  On  the  average  there  are 
73  days  per  year  with  maximum  temperatures  greater  than  90°F.  The 
average  daily  minimum  temperature  in  January  is  A2°F  while  the  lowest 
recorded  temperature  at  Moody  AFB  is  9°F.  The  average  number  of  days 
with  freezing  temperatures  is  17  per  year. 

Mean  annual  precipitation  recorded  at  Moody  AFB  is  47.0  inches.  This 
rainfall  is  well  distributed  throughout  the  year,  although  summer  is 
generally  the  wettest  season  and  fall  is  the  driest.  Summer  rainfall  is 
often  poorly  distributed  over  the  base  due  to  the  localized  nature  of 
th  .  ..ierstorn  activity.  Lake  evaporation  at  Moody  AFB  is  estimated  to  be 
between  40  and  45  inches  per  year. 

An  average  of  58  thunderstorms  per  year  are  recorded  at  Moody  AFB. 
Extreme  storm  events,  sometimes  accompanied  by  tornados,  occur 
occasionally  in  the  area;  and  tropical  storms,  accompanied  by  several 


days  of  heavy  rains,  occur  with  a  frequency  of  about  1  in  5  years. 
Maximum  rainfall  recorded  in  a  24-hour  period  is  5.6  Inches. 


Relative  humidity  is  generally  high  with  an  annual  average  of  68  percent. 
Highest  humidities  are  recorded  in  the  early  morning.  Mean  cloud  cover 
is  approximately  60  percent  during  the  summer  and  50  percent  in  winter. 

On  the  average,  some  fog  is  encountered  at  Moody  AFB  185  days  per  year. 

Wind  speed  at  Moody  AFB  averages  only  4  knots;  however,  a  maximum  wind 
speed  of  65  knots  has  been  recorded.  Wind  direction  is  generally  from 
the  north  during  the  winter,  from  the  west  during  the  spring  and  early 
summer,  and  from  the  east  during  the  late  summer  and  fall. 

2.3  GEOLOGY 

2.3.1  Physiography 

Moody  AFB  is  located  in  the  Coastal  Terraces  region  of  the  Atlantic 
Coastal  Plain  physiographic  province.  This  region  is  characterized  by 
flat  to  sloping  plateaus  separated  by  shallow  river  valleys,  broad 
wetland  depressions,  and  topography  for  which  the  dominant  geomorphic 
process  is  solution  (i.e.,  karst  topography). 

The  base  facilities  are  located  on  a  level  plateau  between  the 
Withlacoochee  River  on  the  west  and  the  Alapaha  River  on  the  east.  The 
eastern  portion  of  the  base  is  located  in  a  low  area  known  as  Grand  Bay 
Swamp.  Land  surface  elevations  vary  from  approximately  190  feet  above 
mean  sea  level  (msl)  on  the  eastern  portion  to  about  240  feet  above  msl 
near  the  center  of  the  base.  Slopes  range  from  0  to  5  percent.  The 
groundwater  table  is  generally  10  to  20  feet  below  the  ground  surface. 

2.3.2  Soils 

On  the  high  ground  western  portion  of  the  base,  the  surface  soils  are 
mostly  in  the  Tifton  series.  The  soil  profile  consists  of  about  2  to 
5  feet  of  well-drained,  moderately  permeable  loamy  fine  sands  overlying 
less  permeable  sandy  clays  and  clayey  sands.  Permeabilities  of  the 


surficial  fine  sands  are  moderate  to  high,  ranging  from  lO""*  to 
10“2  centimeters  per  second.  Permeabilities  of  the  underlying  sandy 
clays  are  moderate  to  low,  ranging  from  10"^  to  1U“^  centimeters  per 
second. 

On  the  eastern  portion  of  Moody  AFB,  in  the  Grand  Bay  Swamp  area,  surface 
soils  are  classified  in  the  Dasher  series.  These  are  poorly-drained 
organic  soils  formed  in  association  with  wetland  plant  communities.  The 
water  table  is  generally  near  the  ground  surface. 

2.3.3  Geology 

In  general,  stratigraphy  consists  of  a  few  feet  of  sandy  deposits  of 
Recent,  Pleistocene,  and  Pliocene  age  overlying  successively  older  forma¬ 
tions  including,  from  youngest  to  oldest,  the  Niccosuk.ee,  Hawthorn, 
Suwannee,  Ocala,  Cl  bourne,  and  Wilcox  Formations.  Each  of  these  forma¬ 
tions  is  essentially  flat-lying. 

The  Miccosukee  Formation  crops  out  along  the  western  edge  of  the  base. 

It  is  composed  of  yellow  to  red-brown  clayey  sand,  clay,  silt,  and 
gravel.  On  the  eastern  portion  of  the  base,  sands  and  gravels  of 
Pliocene  to  Pleistocene  age  lie  inconformably  on  the  Miccosukee,  acting 
hydraulically  with  the  Miccosukee  as  a  single  unit.  The  Miccosukee 
Formation  and  the  Pliocene  and  Pleistocene  deposits  attain  a  maximum 
thickness  of  about  100  feet. 

Underlying  the  Miccosukee  Formation  is  the  Hawthorn  Formation  which  is 
approximately  150  feet  thick  at  this  location.  The  Hawthorn  (Miocene 
age)  consists  of  clay,  claystone,  sand,  limestone,  and  marl,  and  is 
locally  cherty  and  commonly  phosphatic.  The  upper  part  of  the  formation 
is  made  up  of  elastics  while  the  lower  part  is  a  brown  cherty,  sandy 
limestone  that  is  highly  permeable.  This  lower  unit  generally  ranges 
from  about  20  to  60  feet  in  thickness. 


The  top  of  the  Suwannee  limestone  (Oligocene  age)  is  found  at  about 
200  feet  below  ground  surface  at  Moody  AFB.  This  unit  is  highly 
permeable,  yellow  to  white  fossilif erous,  porous,  crystalline  limestone 
which  is  approximately  100  to  200  feet  thick. 

Beneath  the  Suwannee  limestone  is  the  Ocala  limestone  of  early  Eocene 
age.  The  top  of  this  formation  is  approximately  340  feet  below  land 
surface,  and  it  is  approximately  350  feet  thick.  This  limestone  is  cream 
to  white  in  color,  is  fossiliferous,  and  contains  abundant  interbedded 
dolomite.  It  includes  large  solution  cavities  and  caverns.  Subsurface 
permeability  is  generally  greatest  at  the  erosional  interface  with  the 
overlying  Suwannee  limestone. 

Underlying  the  Ocala  limestone  are  up  to  2,000  feet  of  marine  sedimentary 
deposits  of  the  Claiborne  and  Wilcox  groups. 

Water  wells  in  the  Moody  AFB  area  very  rarely  penetrate  below  the  upper 
part  of  the  Ocala  limestone  because  ample  groundwater  is  found  in  the 
Suwannee  and  Ocala  deposits. 

2.4  HYDROLOGY 
2.4.1  Surface  Water 

Moody  AFB  lies  between  the  Withlacoochee  and  Alapaha  Rivers  which  flow 
south  from  Georgia  into  Florida.  Drainage  from  this  area  is  ultimately 
to  the  Gulf  of  Mexico  by  way  of  the  Suwannee  River  in  Florida.  The 
western  portion  of  the  base  drains  to  the  westerly-flowing  Beatty  Creek 
in  the  Withlacoochee  Watershed.  Treated  effluent  from  the  base  sewage 
treatment  plant  is  discharged  to  Beatty  Creek  and,  during  dry  periods,  is 
reported  to  provide  most  of  the  creek  flow.  The  eastern  portion  of  Moody 
AFB  drains  into  Grand  Bay,  which  is  the  headwater  of  Grand  Bay  Creek,  in 
the  Alapaha  Watershed. 

Surface  v/ater  features  on  Moody  AFB  include  Mission  Lake,  a  31-acre 
impoundment  south  of  the  runway  area;  a  small  golf  course  pond;  drainage 


ditches  and  storm  drains  in  the  runway  area;  seasonally  wet  areas  of 
Grand  Bay  on  the  eastern  portion  of  the  base;  and  part  of  Shiner  Pond  at 
the  northeast  corner  of  the  base. 

2.4.2  Groundwater 

Groundwater  occurs  under  water  table  or  perched  water  table  conditions  in 
the  deposits  of  Miocene  to  Pleistocene  age  underlying  Moody  AFB.  The 
water  table  is  generally  10  to  20  feet  below  land  surface  in  the  western 
portion  of  the  base  and  varies  from  the  surface  to  10  feet  below  land 
surface  in  the  eastern  portion.  Water  levels  are  expected  to  vary  with 

seasons  in  response  to  variations  in  rainfall.  The  surface  of  the  water 

table  is  expected  to  follow  the  slope  of  the  overlying  topography; 
direction  of  groundwater  flow  within  the  water  table  aquifer  is  therefore 
expected  to  follow  the  slope  of  the  ground  surface. 

Recharge  to  the  water  table  aquifer  is  through  direct  rainfall  infiltra¬ 
tion,  and  discharge  is  primarily  to  local  surface  water  drainages.  The 

water  table  aquifer  is  about  80  to  100  feet  thick  and  is  separated  from 

the  underlying  principal  artesian  aquifer  by  a  clay  layer  of  relatively 
low  permeability  (less  than  10“^  centimeters  per  second)  which  is 
about  50  feet  thick.  The  clay  confining  layer  is  not  completely 
impermeable  and  does  allow  some  water  to  pass  from  the  surficial  water 
table  aquifer  to  the  principal  artesian  aquifer. 

Sand  and  gravel  beds  within  the  water  table  aquifer  yield  small  to 
moderate  amounts  of  water;  however,  in  the  vicinity  of  Moody  AFB,  there 
are  no  known  potable  water  supply  wells  in  the  water  table  aquifer. 

Water  levels  in  the  principal  artesian  aquifer  are  declining  in  response 
to  long-term  withdrawals  from  the  aquifer  in  the  Valdosta  area.  In  the 
18-year  period  from  1957  to  1975,  average  groundwater  levels  declined  in 
downtown  Valdosta  by  8.2  feet,  or  approximately  0.46  foot  per  year. 
Similar  water  level  declines  have  also  been  documented  in  other  wells  in 
south-central  Georgia. 


There  are  11  active  wells  on  Moody  AFB  and  three  active  wells  at  Grassy 
Pond  Recereatlonal  Annex.  All  tap  the  principal  artesian  aquifer.  These 
wells  have  a  combined  capacity  of  more  than  2,700  gallons  per  minute 
(gpm).  Locations  of  the  wells  at  the  main  base  are  shown  on  Figure  2-1. 

A  summary  of  well  construction  details  is  given  in  Table  2-1.  Figure  2-2 
illustrates  a  representative  stratigraphic  log  and  some  construction 
details  for  the  three  primary  potable  water  supply  wells  at  Moody  AFB,  as 
presented  in  the  Phase  I  report. 

The  potential  for  movement  of  contaminants  to  the  water  table  at 
Moody  AFB  is  high  because  recharge  is  directly  from  rainfall.  Pollutants 
would  likely  travel  vertically  downward  to  the  water  table,  then  flow 
laterally  to  discharge  to  adjacent  surface  waters. 

The  hydraulic  connection  between  the  water  table  aquifer  and  the  princi¬ 
pal  artesian  aquifer  is  poor  due  to  the  presence  of  a  thick,  low- 
permeability  clay  layer  at  a  depth  of  about  100  to  150  feet;  therefore, 
the  potential  for  contaminants  to  enter  the  principal  artesian  aquifer 
and  migrate  to  major  potable  water  supply  wells  is  low.  There  are  no 
known  direct  hydraulic  connections  between  the  water  table  aquifer  and 
the  principal  artesian  aquifer  within  8  miles  of  the  base.  It  is 
possible  that  a  direct  hydraulic  connection  could  occur  around  poorly 
constructed  or  faulty  well  casings. 

A  summary  of  the  typical  water  quality  of  the  principal  artesian  aquifer 
of  this  region  is  given  in  Table  2-2.  Also  shown  is  a  representative 
water  quality  analysis  for  Moody  AFB  V.'ells  1,  2,  and  3,  and  the 
applicable  drinking  water  standards  for  comparison. 

Water  quality  problems  in  some  wells  in  the  vicinity  of  Moody  AFB  arise 
from  naturally  high  concentrations  of  sulfate,  hydrogen  sulfide,  iron, 
and  color.  N’o  water  quality  problems  have  been  reported  with  the  base 
water  supply. 
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FIGURE  2-2.  Schematic  of  Stratigraphy  and  Construction  of  Major  Potable  Water  Wells 
at  Moody  AFB,  Georgia 


NOTE  All  wells  are  located  near  Georgia  State  Highway  125  on  Moody  AFB 


SOURCE:  USAF. 

CH2M  Hill  1983 


Table  2-2.  Water  Quality  Characteristics  of  the  Principal  Artesian  Aquifer  in  tfie 
Vicinity  of  Moody  AFB,  Georgia 


Parameter* 


Average  for 
Lowndes  Countyt 


Base  Wells** 

2  3 


EPA  and  Georgia 
Drinking 
Water  Standards 


Arsenic 

Cadmium 

Chromium 


Selenium 
S  front  iun 
Zinc 

Silica  as  Si02 
Aluminum 


Manganese 

Calcium 

Magnesium 


<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.05 

<0.05 

<0.05 

<0.02 

<0.02 

<0.02 

<0.002 

<0.002 

<0.002 

<0.01 

<0.01 

<0.01 

<0.05 

<0.05 

<0.05 

37.6 

36.0 

33.2 

0.1 

<0.1 

0.147 

<0.05 

<0.05 

<0.05 

24.6 

25.8 

28.6 

Potassium 

Alkalinity  as  Ca003 
Hardness  as  CaC03 
Sulfate  as  SO4 
Chloride 
Fluoride 
Nitrate 

Dissolved  solids 

Specific  conductance  (umhos/cm) 

Color  (platinunr-cobalt  blue) 


Pr 


is 
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2.5  ECOLOGY 

Approximately  60  percent,  or  3,100  acres,  of  Moody  AFB  is  considered 
unimproved,  indicating  the  presence  of  seminatural  to  natural  ecological 
conditions.  Major  habitats  found  on-base  include  upland  pine  forests, 
pine  flatwoods,  gum-bay-shrub  swamps,  and  freshwater  ponds. 

There  are  1,431  acres  of  managed  forest  lands  on  Moody  AFB.  The  tree 
species  that  are  planted  and  harvested  by  the  United  States  Forest 
Service  are  loblolly  and  longleaf  pine.  No  timber  management  is 
practiced  on  approximately  1,600  acres  of  wetland  habitat  located  in 
Grand  Bay.  This  land  has  a  mixture  of  plant  species  characteristic  of 
shallow  coastal  plain  wetland  areas.  Including  many  evergreen  shrubs  and 
vines,  sweetbay,  black  gum,  pond  pine,  and  cypress.  An  interesting 
component  of  this  unmanaged  area  is  Dudley's  Hammock,  a  mesic  hardwood 
hammock  vegetated  by  magnolia  and  several  species  of  oak  and  hickories. 
Although  more  common  in  north  and  central  Florida,  this  plant  association 
is  unusual  this  far  north. 

Wildlife  is  abundant  in  the  unimproved  areas  of  the  base.  Common  mammals 
include  rabbits,  squirrels  (Including  fox  squirrels),  opossums,  skunks, 
raccoons,  deer,  bobcats,  and  foxes.  Over  100  species  of  birds  are  known 
to  occur  in  the  vicinity  of  the  base. 

Several  aquatic  habitats  are  present  on  Moody  AFB,  including  Mission 
Lake,  the  unnamed  golf  course  lake,  and  Shiner  Pond.  These  water  bodies 
were  formed  by  Impounding  water  courses  and  are  stocked  with  game  fish 
for  recreational  activities.  The  most  popular  sport  fish  in  this  area 
are  black  bass,  bluegill  sunfish,  and  bullhead. 

Several  threatened  and  endangered  plant  and  animal  species  are  reported 
to  occur  on  or  in  the  vicinity  of  Moody  AFB.  The  American  alligator  is 
reported  to  reside  in  Mission  Lake  and  adjacent  wetland  areas.  Three 
sightings  of  Florida  panthers  have  been  reported  from  Moody  AFB  or  its 
immediate  vicinity  in  the  past  10  years.  An  inactive  southern  bald 
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eagle  nest  is  present  at  Grassy  Pond  Recreational  Annex  and  an  active 
nest  is  located  nearby  at  Pike  Pond.  Bald  eagles  probably  feed  at  Banks 
Lake  adjacent  to  Moody  AFB.  An  inactive  red-cockaded  woodpecker  colony 
has  been  reported  from  western  Lowndes  County;  however,  no  breeding  sites 
have  been  located  on  Moody  AFB.  The  range  of  other  protected  species 
such  as  the  indigo  snake  and  peregrine  falcon  includes  Moody  AFB;  how¬ 
ever,  there  are  no  reported  sightings  from  the  base.  Several  threatened 
plant  species  are  reported  to  occur  in  the  wetland  portions  of  the  base, 
including  the  yellow,  hooded,  and  parrot  pitcher  plants. 


3.0  FIELD  PROGRAM 

3.1  DEVELOPMENT  OF  FIELD  PROGRAM 

3.1.1  Introduction 

The  Moody  AFB  Phase  II  Stage  1  field  program  was  developed  by  USAF 
Occupational  and  Environmental  Health  Laboratory  (OEHL)  personnel  based 
on  findings  and  recommendations  of  the  Phase  I  records  search  (CH2M-Hill, 
1983)  and  Phase  II  Presurvey  (WAR,  1983).  The  formal  description  of  work 
appears  in  Appendix  B.  Locations  of  monitoring  wells  and  sampling  points 
are  shown  in  Figures  3-1  through  3-3.  The  work  scope  reflects  Phase  1 
and  Phase  II  Presurvey  recommendations  and  includes  amendments  which 
reflect  changes  in  contamination  assessment  or  screening  strategies 
and/or  budgetary  constraints. 

3.1.2  Screening  as  the  Basis  for  the  Field  Program 
The  Moody  AFB  Phase  II  Stage  1  survey  was  designed  to  determine  if 
environmental  contamination  has  resulted  from  waste  disposal  practices  at 
three  sites.  If  so,  the  survey  attempts  to  estimate  extent  of  contamina¬ 
tion.  In  addition  to  analyses  for  specific  parameters,  the  survey  util¬ 
izes  general  screening  parameters  such  as  pH,  specific  conductance,  total 
phenolics,  DOC,  and  TOX  to  indicate  presence  of  nonspecific  classes  of 
pollutants.  In  subsequent  discussions  the  parameters  pH,  specific  con¬ 
ductance,  total  organic  carbon  (TOC),  and  TOX  are  collectively  referred 
to  as  groundwater  contamination  indicators  (GWCI).  For  sites  where 
values  of  screening  parameters  Indicate  that  a  problem  may  exist,  addi¬ 
tional  sampling  and  analyses  for  specific  constituents  is  needed  to  con¬ 
firm  contamination  and/or  determine  extent  of  contamination.  Upgradient 
or  background  wells  are  Included  sparingly.  If  specification  of  back¬ 
ground  groundwater  quality  becomes  necessary  to  assess  contamination  at  a 
site  without  upgradient  wells,  upgradient  wells  must  be  installed  and 
sampled . 


3.1.3  Summary  of  the  Planned  Field  Program 

Recommendations  contained  in  Che  Phase  I  records  search  included  conduct¬ 
ing  Phase  II  type  work  at  three  sites:  Southwest  Landfill,  Lily  Pad  Pond 


FIGURE  3-1.  Locations  of  Monitoring  Wells  and  Moody  Supply  Wells  6  and  7  Near  the 
Southwest  Landfill,  Moody  AFB,  Georgia 
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FIGURE  3-3.  North  POL  Area  Showing  Locations  of  Sampling  Pits,  Moody  AFB,  Georgia 


These  were  the  sites  judged  as  highest  priority  based  on  application  of 
the  USAF  HARM  (CH2M-H111,  1983).  No  significant  additional  information 
was  developed  subsequent  to  the  Phase  I  work.,  and  the  Phase  II  Presurvey 
included  recommendations  for  work  only  at  these  three  sites.  Recommended 
work  in  both  surveys  was  very  similar.  Subsequent  amendments  by  the  USAF 
included  adding  testing  at  all  Moody  AFB  water  supply  wells  and  one  well 
at  the  Grassy  Pond  Recreational  Annex. 

Six  wells  at  the  Southeast  Landfill  were  planned  including  one  upgradient 
well  situated  between  the  fill  and  an  off-base  water  supply  well  refer¬ 
enced  in  the  Phase  I  report  (CH2M-Hill,  1983,  p.  IV-32).  One  sample  was 
to  be  collected  from  each  of  the  25— foot  deep  wells.  Analysis  included 
GWCI;  chemical  oxygen  demand  (COD);  oil  and  grease;  and  eight  metals, 
eight  pesticides,  and  two  herbicides.  Additional  sampling  was  specified 
where  initial  screening  detected  potential  contamination.  Finally,  to 
better  define  local  conditions,  testing  to  determine  aquifer  hydraulic 
characteristics  was  specified  at  one  well  to  be  selected  during 
fieldwork. 

Six  wells  at  the  Lily  Pad  Pond  Fill  site  were  planned  surrounding  the 
fill  area.  One  sample  was  to  be  collected  from  each  of  the  approximately 
10-foot-deep  wells.  Surface  water  samples  v/ere  to  be  collected  from  the 
wetland  area  at  four  locations  surrounding  the  fill.  All  samples  were 
analyzed  for  GV'CI,  COD,  oil  and  grease,  total  phenolics,  and  eight 
metals.  Provisions  for  additional  sampling  were  included  if  screening 
Indicated  possible  contamination  presence. 

At  the  North  POL  Area  two  shallow  sampling  pits  were  specified  to  a  depth 
of  about  2  feet  below  the  water  table.  Soil  exposed  during  excavation 
was  to  be  inspected  tor  indications  of  fuel  presence.  Groundwater  sam¬ 
ples  were  to  be  collected  from  botti  pits  and  tested  for  GWCI,  COD,  oil 
and  grease,  and  lead.  Provisions  for  additional  sampling  were  included 
if  screening  indicated  possible  contamination  presence. 


Sampling  of  all  11  Moody  AFB  (potable  and  industrial)  water  supply  wells 
and  one  well  at  Grassy  Pond  Recreational  Annex  was  planned.  Testing 
included  GUCI,  oil  and  grease,  and  eight  metals.  Samples  from  three 
wells  were  to  also  be  tested  for  eight  pesticides  and  two  herbicides. 

3.2  IMPLEMENTATION  OF  FIELD  PROGRAM 

3.2.1  Introduction 

The  Phase  II  Stage  1  field  program  was  Implemented  according  to  the  pro¬ 
visions  outlined  above.  Fieldwork  consisted  of  monitoring  well  installa¬ 
tion,  digging  of  shallow  sampling  pits,  collection  of  groundwater  and 
surface  water  samples  for  laboratory  analyses,  and  aquifer  testing. 

These  activities  are  described  in  the  sections  below.  The  safety  plan 
presented  in  Appendix  H  was  adhered  to  throughout  the  field  program. 

3.2.2  Monitoring  Well  Installation 

Monitoring  wells  were  installed  during  March  26-31,  1984,  by  Wright  Test 
Drilling,  Inc.,  of  Mobile,  Alabama.  Wells  were  installed  through  6-inch 
outer  diameter  hollow-stem  augers.  No  fluids  were  introduced  into  bore 
holes.  Split-spoon  samples  were  collected  after  every  5  feet  of  drilling 
according  to  American  Society  for  Testing  Materials  (ASTM)  Standard 
D-1586-67.  Soil  samples  were  given  visual  classifications  and  descrip¬ 
tions  in  the  field  for  preparation  of  a  lithologic  log  for  each  well. 
Completion  logs  for  all  wells  installed  during  the  Phase  II  Stage  1 
survey  appear  in  Appendix  C. 


Monitor  v/ell  casings  and  screen  sections  consist  of  2-inch  schedule  40 
polyvinyl  chloride  (PVC)  with  threaded,  flush  joints.  Slot  width  of  the 
screen  sections  is  0.010  inch.  Casing  and  screen  sections  were  cleaned 
with  potable  water  prior  to  Installation.  After  aui;ering  to  the  desired 
depth,  the  pre-assembled  PVC  well  section  was  installed  through  the  augt r 
stem.  Augers  were  then  withdrawn,  allowing  soil  below  the  water  table  to 
collapse  around  the  screen.  Height  of  the  casing  top  was  adjusted  to 
apnroximatel'-.'  2.5  .••jet  above  the  ground  surface. 


j 


Wells  were  backfilled  with  clean  sand  to  approximately  4.5  feet  below  the 
ground  surface.  A  bentonite  seal  approximately  1  foot  thick  was  placed 
on  top  of  the  sand.  The  remainder  of  the  annular  space  was  filled  with 
sand-cement  grout.  A  5-foot  by  6-inch  steel  protective  casing  with 
hinged,  locking  lid  was  Installed  into  the  grout  until  the  top  was  within 
2  to  6  Inches  of  the  PVC  casing  top.  Above-ground  portions  of  the  steel 
casings  were  painted.  Both  steel  and  PVC  casings  are  vented.  Each  well 
was  equipped  with  a  4-foot  by  1.25-inch  PVC  bailer  attached  by  nylon  cord 
to  the  screw-on  PVC  casing  cap. 

Diagrams  of  well  installations  are  shown  on  the  well  completion  logs  in 
Appendix  C.  Wells  at  the  Southeast  Landfill  were  screened  between  5.5 
and  24.5  feet  below  ground  level,  and  wells  at  the  Lily  Pad  Pond  Fill 
site  were  screened  between  5.5  and  9.5  feet  below  ground  level. 

Each  well  was  developed  by  bailing  a  minimum  of  five  times  the  volume  of 
water  standing  in  the  casing.  All  tools  used  within  the  hole  were  washed 
with  potable  water  between  wells  to  minimize  the  possibility  of  cross¬ 
contamination. 

Surveyors  licensed  by  the  State  of  Georgia  surveyed  all  monitoring  wells 
installed  at  the  Southwest  Landfill  in  July  1984.  Casing  top  elevations 
were  determined  to  within  +0.1  foot  and  referenced  to  msl.  Horizontal 
location  coordinates  were  also  determined  by  reference  to  the  Georgia 
State  Plane  Coordinate  System,  Traverse  Mercator-'iest  Zone.  Well  eleva¬ 
tions  and  coordinates  were  entered  on  well  completion  logs  (Appendix  C). 

3.2.3  Sample  Collection  and  Analysis 

3.2.3. 1  General  Sampling  and  Analysis — Water  samples  were  collected 
:'/et;;e>'n  April  23-26  and  between  September  6-9,  1984.  September  sampling 


was  trigj;ered  by  levels  of  TOX  fovmd  at  some  locations  and  by  quality 
control  concerns  detected  in  some  of  the  laboratory  results  tor  samples 
'  <5 1 1  ;•  c  t  o  d  in  April. 


Quality  control  Issues  involved  the  following: 

o  Results  of  analyses  of  COD  samples  collected  in  April  were  rejected 
due  to  lack  of  precision  in  duplicates;  one  duplicate  set  showed  an 
order  of  magnitude  difference  (i.e.,  6-5  vs.  85  mg/1)  and  the  other 
set  showed  a  marginal,  approximately  40  percent  difference  (i.e., 

28  vs.  41  mg/1). 

o  Results  of  analyses  of  pesticide/herbicide  samples  collected  in 
April  were  rejected  because  recoveries  of  the  malathion,  toxa- 
phene,  and  2,4,5-T  spikes  were  0,  2,  4,  and  0  percents,  respective¬ 
ly;  recoveries  of  DDT  isomers  ranged  from  89  to  126  percent  and 
were  judged  acceptable,  but  DDT  was  repeated  to  ensure  compatibil¬ 
ity  of  results  (i.e.,  among  all  pesticide/herbicide  data), 
o  Results  of  analysis  for  silver  and  mercury  were  rejected  because 
recoveries  ranged  from  11  to  59  percent  for  silver  and  were  less 
tlian  10  percent  for  mercury;  all  metals  were  reanalyzed  to  ensure 
compatibility  of  results  (i.e.,  between  mercury  and  silver  and  the 
other  six  metals). 

Satisfactory  quality  control  was  achieved  for  all  analyses  performed  on 
the  September  samples.  A  listing  of  samples  collected  is  given  in 
collected  is  given  in  Table  3-1.  General  sampling  procedures  for  each 
sample  type  are  described  below.  Sample  collection  procedures  for  speci¬ 
fic  analytes  are  described  in  Appendix  E.  Sample  container  descriptions, 
preservation  methods,  and  holding  times  are  listed  in  Table  E-1  of 
Appendix  E.  Sample  chain  of  custody  forms  are  reproduced  in  Appendix  F. 

3. 2. 3. 2  Well  Samples — Prior  to  collecting  well  samples,  depth  to  the 
water  surface  was  measured  and  the  volume  of  standing  water  in  the  well 
was  determined.  A  minimum  of  th.ree  times  the  volume  of  standing  water 
was  removed  from  the  well  by  pumping  or  bailing.  Moody  AFB  supply  wells 
were  purged  before  sampling.  Purging  information  is  Included  in 


Table  3-1.  Sunmary  of  Sampling  and  Analyses  for  Phase  II  Stage  1  Survey,  Moody  AFB, 
Georgia 


Site 

Description 

Sample 

Locations 

Sample 

Analyses* 

Southwest  Landfill 

Six  monitor  wells. 

GJCI,  metals,  oil  and 
grease,  CCD,  pesticide/ 
herbicide  scan;  VOC  at 
Well  3  and  6  only. 

Uly  Pad  Pond  Fill 

Six  monitor  wells,  four  surface 
water  samples  100  feet 
from  fill  edge. 

GWCI,  total  phenollcs, 
metals,  oil  and  grease, 
CCD;  VOC  at  all  wells 
and  two  surface  water 
sites. 

North  PCL  Area 

shallow  pits. 

GWCI,  oil  and  grease, 
DOC,  CDD,  presence  of 
visible  fuel  layer, 
volatile  arcmatlcs  per 
EPA  method  503.1 

Moody  Supply  Wells 

Wells  1,  2,  3,  5,  5a, 

7,  lot,  12,  13. 

Q)CI,  metals,  oil  and 
grease. 

Moody  Supply  Wells 

Wells  4,  6,  8. 

GWCI,  metals,  oil  and 
grease,  pesticide/ 
herbicide  scan. 

*Tne  fol] owing  ample  analyses  are  used: 

GVOI  =  groundwater  contamination  indicators:  pH,  specific  conductarce,  and  total 
organic  carbon  (dissolved  fraction). 

Metals  =  arsenic,  barium,  cadmium,  chromium,  lead,  mercury',  selenium,  and  silver. 

ODD  =  chemical  ox^/gen  demand. 

Pesticide /herbicide  scan  =  DDT  and  DOT  metabolites,  'leptachlor,  heptachlor  epoxide, 

lindane,  chloriine,  ii.izinon,  malathion,  toxapiene,  2,4-D 
and  2,4,5-T. 

VOC  =  volatile  organic  compounds  as  specified  in  EPA  Methods  bOl  and  602. 


b'otxdy  i.’ell  10  is  located  at  Grassy  Pond  Recreational  Annex. 
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Specific  conductance,  temperature,  and  pH  measurements  were  taken  from  a 
plastic  bucket  filled  with  the  bailer  immediately  prior  to  sample  collec¬ 
tion.  Sample  bottles  were  filled  from  the  bailer  with  strict  adherence 
to  quality  assurance  procedures  described  in  Appendix  E.  Bottle  numbers 
and  field  observations  were  recorded  on  field  data  sheets  which  are 
reproduced  in  Appendices  D-1  and  D-2  for  April  and  September  samplings, 
respectively. 

3. 2. 3. 3  Surface  Water  Samples — Prior  to  collecting  surface  water 
samples  at  the  Lily  Pad  Pond  Fill  site,  water  depth  was  estimated  and 
specific  conductance,  temperature,  and  pH  svere  measured  in  situ.  Each 
sample  location  was  marked  by  driving  a  numbered  PVC  stake  into  the 
bottom.  Grab  samples  were  collected  from  just  below  the  surface  in  the 
appropriate  bottles.  Bottle  numbers  and  field  observations  were  recorded 
on  field  data  sheets. 

3. 2. 3. 4  Shallow  Pits — In  April,  hand  shovels  were  used  to  dig  two 
pits  to  a  depth  of  approximately  4  feet  at  the  North  POL  area.  After 
sampling,  the  pits  were  backfilled.  In  September,  a  backhoe  was  used  to 
dig  two  shallow  sampling  pits  to  a  depth  of  approximately  9  feet,  at 
which  point  sufficient  water  had  accumulated  to  obtain  a  sample.  After 
sampling,  the  backhoe  pits  were  backfilled.  The  backhoe  pits  were  larger 
than  the  shoveled  pits  and  were  located  within  about  15  feet  of  them. 

Grab  samples  were  collected  directly  from  the  pits  and  transferred  to 
appropriate  bottles.  Specific  conductance,  temperature,  and  pH  were 
measured  in  samples  taken  in  open  containers.  Exposed  soil  in  the  pits 
was  examined  for  evidence  of  fuel  contamination.  Sample  bottle  numbers 
and  field  observations  were  recorded  on  field  data  sheets. 

3.2.4  Aquifer  Testing 

A  single  well  aquifer  test  was  conducted  at  one  well  at  the  Southwest 
Landfill  to  determine  values  of  horizontal  hydraulic  conductivity  repre¬ 
sentative  of  the  -;iirrv)und  ing  soil.  A  rising-head  test  (Naval  Facilities 


*1^1 


Engineering  Command,  1982)  was  used  and  is  described  in  Appendix  I.  The 
work  was  completed  in  early  May  1984. 

This  test  was  performed  at  the  Southwest  Landfill  in  Well  L-4  because 
this  well  was  easily  accessible  and  believed  to  be  representative  of  the 
local  hydrogeology.  The  following  steps  were  taken: 

1.  Determine  the  static  water  level  by  taking  a  series  of  prelimin¬ 
ary  water  level  measurements, 

2.  Rapidly  remove  water  from  the  well,  and 

3.  Measure  the  rise  in  water  level  (i.e.,  recovery)  as  a  function  of 


4.0  DISCUSSION  OF  RESULTS  AND  SIGNIFICANT  FINDINGS 

4.1  RELEVANT  WATER  QUALITY  CRITERIA  AND  STANDARDS 

4.1.1  Introduction 

Numerical  groundwater  and/or  surface  water  standards  can  provide  a  direct 
basis  for  contamination  assessment.  Analytical  results  which  exceed,  or 
in  some  Instances  approach,  regulatory  maxima  Indicate  a  need  for 
attention.  Standards  applicable  to  water  resources  in  the  vicinity  of 
Moody  AFB  are  described  below.  Also  discussed  are  water  quality  criteria 
which,  while  not  directly  applicable,  may  indicate  levels  of  substance 
below  which  there  is  a  minimal  need  for  further  action. 

4.1.2  EPA  Interim  Drinking  Water  Regulations 

Drinking  water  maximum  contaminant  levels  (mcls)  established  by  regula¬ 
tions  are  not  directly  applicable  to  groundwater  sampled  during  the  Moody 
AFB  Phase  II  Stage  1  survey  since  the  regulations  pertain  to  public  water 
systems.  They  do,  however,  provide  a  means  of  determining  potential 
adverse  effects  on  deeper  potable  water  supplies  downgradlent  from  the 
shallower  groundwaters  sampled.  Primary  and  secondary  drinking  water 
mcls  established  by  EPA  for  constituents  analyzed  during  the  Moody  AFB 
Phase  II  Stage  1  survey  are  given  in  Table  4-1. 

4.1.3  EPA  Water  Quality  Criteria 

EPA  has  established  water  quality  criteria  for  64  toxic  pollutants  or 
pollutant  categories  (EPA,  1980).  Criteria  exist  for  freshwater  and 
saltwater  aquatic  life  and  human  health.  A  summary  of  criteria  for 
parameters  analyzed  in  the  Moody  AFB  Phase  II  Stage  1  survey  is  given  in 
Appendix  J,  Table  J-1.  Criteria  for  saltwater  aquatic  life  are  not 
listed  in  Table  J-1  since  there  are  no  saltwater  systems  impacted  by 
disposal  sites  at  Moody  AFB. 

Human  health  criteria  are  derived  from  animal  toxicity  data  and  are  given 
as  ambient  criteria  for  noncarclnogenic  pollutants  and  concentrations 
estimated  to  cause  a  specified  level  of  incremental  cancer  risk  for 
carcinogens.  Human  health  criteria  assume  that  lifetime  Intake  of  the 


Parameter 


MCL  Established  by 
EPA  Interim  Drinking  Wate 


Primary  Standards,  ug/1 

METALS 


Arsenic 

50 

Barium 

1000 

Cadmium 

10 

Chromium 

50 

Lead 

50 

Mercury 

2 

Selenium 

10 

Silver 

50 

CHLORINATED  HYDROCARBONS 

Endrln 

0 

Lindane 

4 

Methoxychlor 

100 

Toxaphene 

5 

CHLOROPHENOXYS 

2,4-D 

100 

2,4,5-TP  Silvex 

10 

Secondary  Standards 


pH 


6.5  -  8.5  pH  units 


pollutant  comes  from  two  sources:  (1)  drinking  an  average  of  2  liters  of 
water  per  day,  and  (2)  ingesting  an  average  of  6.5  grams  of  fish  per  day. 
Concentrations  shown  for  incremental  cancer  risk  in  Appendix  J,  Table  J-1 
indicate  those  which  are  estimated  to  cause  a  lifetime  carcinogenic  risk 
of  10“^,  or  one  cancer  in  a  population  of  1  million.  These 
concentrations  are  conservative  (low)  and  are  often  well  below  analytical 
detection  limits.  Methods  for  determining  human  health  criteria  are 
discussed  in  detail  by  EPA  (1980). 

EPA  water  quality  criteria  are  Intended  as  guidelines  and  have  no  direct 
regulatory  impact.  Ambient  criteria  provide  guidelines  for  potable  water 
and  consumption  of  aquatic  organisms. 

4.1.4  State  of  Georgia  Ambient  Water  Quality  Criteria 


Georgia  Water  Quality  Regulations  (GWQR)  contain  specific  water  quality 
standards  only  for  parameters  such  as  bacteria,  solids,  dissolved  oxygen 
pH,  and  temperature.  Standards  for  these  parameters  are  given  for  drink 
ing  water  supplies  and  all  categories  of  surface  waters.  Ambient  criter 
ia  for  specific  chemical  contaminants  are  not  established  by  GWQR. 
Chemical  contamination  of  groundwater  and  surface  water  is  addressed  in 
the  regulations  by  the  following  general  statement: 

"All  waters  shall  be  free  from  toxic,  corrosive,  acidic,  and 
caustic  substances  discharged  from  municipalities,  industries 
or  other  sources  in  amounts,  concentrations  or  combinations 
which  are  harmful  to  humans,  animals,  or  aquatic  life." 

EPA  drinking  water  standards  and  water  quality  criteria  are  applied  to 
drinking  water  supplies  and  surface  waters  within  the  state  to  determine 
what  levels  of  contamination  are  harmful  (Fernstrom,  1984;  Winn,  1984). 


4.2  ANALYTICAL  RESULTS 

Field  measurements  and  laboratory  analysis  results  are  presented  in 
Tables  4-2  through  4-12.  Data  for  the  six  wells  at  the  Southwest 
Landfill  are  shown  in  Table  4-2  (GWCI,  DOC,  COD,  oil  and  grease,  and 


Table  4-2.  Results  of  Analyses  of  Environmental  Samples  Collected  in  the 

Vicinity  of  the  Southwest  Landfill,  Moody  AFB,  Georgia,  April  and 
September  1984 


Constituent 

Well  Locations 

(and  units) 

L-1 

L-2 

L-3  L-4 

pH  (S.U.)  (April) 

(September) 

Specific  conductance  (April) 

(?  25°C  (unhos/cm)  (September) 

TOX  (ug  Cl/1)  (April) 

DOC  (mg/1)  (April) 

(September) 

COD  (mg/1) 

Oil  and  grease  (mg/1)  (April) 
Arsenic  (ug/1) 

Barium  (ug/1) 

Cadmium  (ug/1) 

Chromium  (ug/1) 

Lead  (ug/1) 

Mercury  (ug/1) 

Selenium  (ug/1) 

Silver  (ug/1) 


..2 

4.8 

.2 

4.2 

>2 

39 

A 

52 

1 

32 

3.4 

<1.1 

0.5 

<0. 

Table  4-3.  Pesticide  and  Herbicide  Concentrations  in  Samples  Collected  at  the 
Southwest  Landfill,  Moody  AFB,  Georgia,  September  1984 


Constituent 
(and  units) 


Detection 
Limit 


_ well  Locations 

L-2  L-3  L-4 


Heptachlor  (ug/1) 
Heptachlor  epoxide  (ug/1) 
Lindane  (ug/1) 

Chlordane  (ug/1) 

Toxaphene  (ug/1) 

Diazlnon  (ug/1) 

Malathlon  (ug/1) 

2,4-D  (ug/1) 

2.4.5-T  (ug/1) 

DDT-R  (ug/l)t 


*BDL  =  Below  detection  limit. 

tDDT-R  represents  the  total  of  the  following  six  isomers:  o,p  DDE;  p,p  DDE; 
o,p  DDD;  p,p  DDD;  o,p  DDT;  and  p,p  DDT.  Detection  limit  (0.02  ug/1)  is  for 
each  isomer. 


Table  4-4.  Concentrations  of  Volatile  Organic  Compounds  Found  in  Samples 
Collected  at  the  Southwest  Landfill,  Moody  AFB,  Georgia, 
September  1984 


Detection 

Well  Locations 

Compound 

Limit* 

L-3  L-6 

METIr-'D  601 


Bromodichlorome thane 

1.0 

BDLt 

BDL 

Bronof orm 

1.0 

BDL 

BDL 

Bromomethane 

1.0 

BDL 

BDL 

Carbon  tetrachloride 

1.0 

BDL 

BDL 

Chlorobenzene 

1.0 

9.2 

BDL 

Chloroethane 

1.0 

BDL 

BDL 

2-Chloroethylvlnyl  ether 

1.0 

BDL 

BDL 

Chloroform 

1.0 

BDL 

BDL 

Chloromethane 

1.0 

BDL 

BDL 

Dibronochlorome thane 

1.0 

BDL 

BDL 

1 , 2-Dlchlorobenzene 

1.0 

BDL 

BDL 

1,3-Dichlorobenzene 

1.0 

BDL 

BDL 

1,4-Dichlorobenzene 

1.0 

8.8 

BDL 

D  ichlo  rod  ifluoroiae  thane 

1.0 

BDL 

BDL 

1 , 1-Dichloroethane 

1.0 

BDL 

BDL 

1 ,2-Dichloroethane 

0.1 

BDL 

BDL 

Trans-1 ,2-Dichloroethene 

1.0 

BDL 

BDL 

1 ,2-Dichloropropane 

1.0 

BDL 

BDL 

Cis-1 , 3-Dichloropropene 

1.0 

BDL 

BDL 

Trans-1 , 3-Dichloropropene 

1.0 

BDL 

BDL 

Methylene  chloride 

1.0 

BDL 

BDL 

1 , 1 ,2 ,2-Tetrachloroethane 

1.0 

BDL 

BDL 

Tetrachloroe thene 

1.0 

BDL 

BDL 

1,1, 1-Trlchloroethane 

1.0 

BDL 

BDL 

1,1, 2-Tr ichlo roe thane 

1.0 

BDL 

BDL 

7 r ichlo roe thene 

1.0 

2.1 

BDL 

Trichlorof luorome thane 

1.0 

BDL 

BDL 

Vinyl  chloride 

1.0 

BDL 

BDL 

METHOD  602 

Benzene 

0.5 

3.7 

BDL 

Ethyl  benzene 

1.0 

BDL 

BDL 

Toluene 

1.0 

BDL 

BDL 

Xylenes 

1.0 

BDL 

BDL 

*Ail  values  In  ug/1. 

“■SOL  =  Below  detection  limit. 


'.a  rjt.  ^ 


-*-o 


Cocipound 


Detection  _ Well  Locations _ 

Limit*  IPP-1  IPP-2  IPP-3  lPP-4  IPP-5  LPP-6 


MEfflOD  601 


Bromodichloroniethane 

Bromoform 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroettvlvlnyl  ether 

Chloroform 

Chlororaethane 

Dibromochloroaethane 

1 , 2-Dichloroben2ene 

1 , 3H3ichlorobenzene 

1 ,4-i)ichlorobenzene 

Dichlorodifluoromethane 

1 . 1- Dichloroethane 

1 . 2- Dlchloroethane 

1 . 1- Dichloroethene 
Trans-1 ,2-Dichloroethene 
1 ,2HDichloropropane 
Cis-1 ,3-Dlchloropropene 
Trans-1 , 3-Dichloropropene 
Methylene  chloride 

1.1.2. 2- Tetrachloroethane 
Tetrachloroethene 

1 . 1 .1- Trichloroethane 

1.1. 2- T  ri  chloroethane 
Tri c hlo roe t hene 
Trlch  loror  luorotnethane 
Vinyl  rhli:)ririe 

:n!0D  602 
Benzene 
Vt^'vl  S'nzene 


v  vteotion 


.0 

.0 


BD! 

BDI 


V^ini  I>^v^  T-'n  -7  it  yrL-rvn  Vt 


Table  4-7.  Results  of  Analyses  of  Surface  Water  Samples  Collected  in  the 

Vicinity  of  the  Lily  Pad  Pond  Fill  Site,  Moody  AFB,  Georgia,  April 
and  September  1984 


Constituent 
(and  units) 

Surface  Water  Locations 

LPP-SWl 

LPP-SW2 

LPP-SW3 

LPP-SW4 

pH  (S.U.)  (April) 

3.5 

3.8 

4.1 

4.5 

(September) 

4.0 

4.4 

4.1 

4.1 

Specific  conductance  (April) 

23 

20 

20 

20 

@  25°C  (umhos/cm)  (September) 

34 

30 

32 

32 

TOX  (ug  Cl/1)  (April) 

72 

61 

44 

41 

DOC  (mg/1)  (April) 

15 

12 

7 

7 

(September ) 

16 

15 

12 

14 

COD  (mg/1) 

59 

51 

50 

49 

Oil  and  grease  (mg/1)  (April) 

<0.5 

<0.5 

<0.5 

<0.5 

Phenolics  (ug/1)  (April) 

8 

5 

10 

11 

Arsenic  (ug/1) 

<2 

<2 

<2 

<2 

Barium  (ug/1) 

11 

12 

10 

8 

Cadmium  (ug/1) 

<6 

<6 

<6 

<6 

Chromium  (ug/1) 

<15 

<15 

<15 

<15 

Lead  (ug/1) 

<10 

<10 

<10 

<20 

Mercury  (ug/1) 

<0.1 

<0.1 

<0.1 

<0.1 

Selenium  (ug/1) 

<4 

<4 

<4 

<4 

Silver  (ug/1) 

<6 

<6 

<6 

<6 

Unless  ocl'.erwise  noted,  samples  collected  in  September  1984. 


Constituent 
(and  units) 


pH  (S.U.)  (April) 

(September) 

Specific  conductance  (April) 

@  25°C  (umhos/cm)  (September) 

DOC  (mg/1)  (April) 

(September) 

COD  (mg/1) 

Oil  and  grease  (mg/1) 

Lead  (ug/1) 

Unless  otherwise  noted,  samples  collected  in  September  1984 


All  compounds  havinp,  a  concentration  greater  than  10  ug/1  (ppb)  have  been 
confirmed  using  the  second  column  in  th.e  .‘lothod. 


■suits  of  Aiutlysos  of  Environm-'ntal  Samples  Collected  fran  Existing  Wells,  Moody  AFB,  Georgia,  April  and  September  1984 


it lii-rwi;x'  noted,  samples  collected  In  September  1984 


metals);  Table  4-3  (pesticide/herbicide  scans);  Table  4-4  (volatile 
organic  compounds  at  Wells  L-3  and  L-6  only).  Data  for  the  six  wells  at 
the  Lily  Pad  Pond  Fill  site  are  shown  in  Table  4-5  (GV/CI,  DOC,  COD,  oil 
and  grease,  total  phenolics,  and  metals)  and  Table  4-6  (volatile  organic 
compounds).  Data  for  four  surface  water  samples  near  the  Lily  Pad  Pond 
Fill  site  are  shown  in  Table  4-7  (GWCI,  DOC,  COD,  oil  and  grease,  total 
phenolics,  and  metals)  and  Table  4-8  (volatile  organic  compounds  at  two 
locations) . 

Results  of  analysis  on  samples  collected  at  the  North  POL  area  are  shown 
in  Table  4-9  (pH,  specific  conductance,  DOC,  COD,  oil  and  grease,  and 
lead)  and  Table  4-10  (volatile  aromatics).  Data  for  Moody  AFB  water 
supply  wells  are  shown  in  Table  4-11  (GWCI,  DOC,  oil  and  grease,  and 
metals)  and  Table  4-12  (pesticide/herbicide  scans  at  Wells  4,  6,  and  8). 

Values  for  total  phenolics  and  TOX  are  for  samples  collected  in  April 
1984.  Values  for  oil  and  grease  at  the  North  POL  area  are  for  samples 
collected  in  September  1984,  and  all  other  oil  and  grease  data  are  for 
April  samples. 

Metals,  pesticide/herbicide  scans,  and  COD  results  for  April  did  not  meet 
quality  control  requirements  as  noted  in  Section  3.2.3. 1.  September 
sampling  results  did  meet  quality  control  checks  and  these  are  the  data 
reported  for  these  constituents.  Because  COD  was  reanalyzed,  DOC  was 
also  reanalyzed.  It  would  be  difficult  to  compare  COD  and  DOC  results 
for  samples  collected  at  different  times.  DOC  data  for  April  samples  met 
quality  control  requirements  and  are  included. 

Both  April  and  September  field  data  (i.e.,  pH  and  specific  conductance) 
are  reported. 


4.3  HYDROGEOLOGIC  RESULTS 

4.3.1  Introduction 

Static  water  levels  in  each  well  were  measured  in  April  and  September 
1984.  This  information  and  elevations  of  the  shallow  groundwater 
surface  at  the  Southwest  Landfill  are  presented  below. 

Aquifer  testing  was  completed  In  Well  L-4  in  May  1984,  and  results  of 
that  work  are  also  presented  in  this  section. 

4.3.2  Shallow  Groundwater  Surface  at  Southwest  Landfill 

Static  water  levels  measured  ar  the  time  of  sampling  and  surveyed  well 
head  elevations  for  each  well  at  the  Southwest  Landfill  are  shown  on 
Table  4-13.  Elevations  of  the  surface  for  the  shallow  aquifer  are 
indicated  on  Figures  4-1  and  4-2  for  April  and  September,  respectively. 
Water  table  surface  elevations  were  typically  4  feet  higher  in  April  than 
in  September.  These  data  confirm  water  table  slopes  inferred  from  land 
surface  slopes.  Well  L-6  is  clearly  upgradient  from  all  other  wells. 


It  is  not  possible  to  accurately  define  lines  of  equal  water  surface 
elevation  using  only  the  six  measurements  shown  on  Figures  4-1  and  4-2. 
However,  the  data  demonstrate  that,  in  general,  shallow  aquifer  flow  is 
to  the  east  and  north  (i.e.,  toward  the  upper  left  in  the  figures).  The 
data  Indicate  that  it  is  more  easterly  in  September  than  in  April. 


4.3.3  Depths  to  Water  at  Lily  Pad  Pond  Fill  Site 


Depths  to  water  from  top  of  casing  for  each  well  at  the  Lily  Pad  Pond 
Fill  site  are  shown  on  field  sheets  in  Appendices  D-1  and  D-2  for  April 
and  September  samplings,  respectively.  These  depths  varied  between 
3.1  feet  and  5.2  feet  in  April  and  4.1  feet  and  6.2  feet  in  September. 
All  wells  recovered  slowly  and  were  bailed  almost  dry  before  being 
allowed  to  recover  for  sampling. 


Well  heads  were  not  surveyed  and  n<  groundwater  surface  data  were 
developed  for  this  site.  It  was  possible  to  identify  direction  of 
jroundwater  movenent  because  of  the  small  area  and  the  mounded  topography 
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FIGURE  4—1.  Groundwater  Levels  in  Feet  MSL  in  Monitoring  Wells  at  Southwest  Landfill, 
Moody  AFB,  Georgia.  April  1984 
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FIGURE  4—2.  Groundwater  Levels  in  Feet  MSL  in  Monitoring  Wells  at  Southwest  Landfill. 
Moody  AFB,  Georgia,  September  1984 
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of  the  fill  site,  and  because  the  adjacent  surface  water  ()rovidod  a 
horizontal  water  table  surface  surrounding  the  fill. 

4.3.4  Aquifer  Testing  at  Southwest  Landfill 

The  shallow  aquifer  in  the  vicinity  of  the  Southwest  Landfill  was  tested 
by  means  of  a  rising  head  test  in  Well  L-4.  Results  of  the  test  are 
plotted  in  Figure  4-3.  The  well  was  drawn  down  approximately  2  feet  and 
allowed  to  recover  over  a  period  of  100  minutes.  Figure  4-3  shows  draw¬ 
down  ratio  (Hj./Hq)  versus  time. 

Straight  line  approximations  were  drawn  for  portions  of  the  curve  between 
1  and  40  minutes.  Slopes  of  these  lines  were  used  with  the  method  refer¬ 
enced  in  Section  3.2.3  to  calculate  estimates  of  hydraulic  conductivity. 
The  two  values  calculated  are  8.1  x  10~^  centimeters  per  second 
(cm/sec)  and  1.1  x  10“^  cm/sec.  Therefore,  1  x  10“^  cm/sec  is  a 
useful  estimate  of  average  aquifer  hydrauj-ic  conductivity  throughout  the 
upper  25  feet.  Details  of  the  calculations  are  given  in  Appendix  I. 

4.4  DISCUSSION  OF  RESULTS 
4.4.1  Introduction 

Results  of  fieldwork  are  presented  in  two  contexts.  First,  narrative 
explanations  of  some  of  the  more  salient  numerical  findings  are  present¬ 
ed.  This  information  is  presented  for  each  sampling  site.  Second, 
results  are  Interpreted  with  respect  to  potential  significant  impacts  to 
human  health  and/or  environment.  This  information  is  presented  in 
Section  5.4. 


The  following  paragraph  explains  the  rationale  for  data  assessment.  It 
pertains  to  both  the  narrative  description  of  results  and  the  discussion 
of  significance  of  results. 


FIGURE  4-3.  Results  of  Rising  Head  Aquifer  Test  in  Well  L— 4,  Moody  AFB,  Georgia,  May  1984 


4.4.2  General 

Results  of  analyses  on  environmental  samples  collected  during  Che  Moody 
AFB  Phase  II  Stage  1  survey  are  discussed  in  terms  of  relevant  water 
quality  standards  and  criteria  whenever  possible. 

Where  groundwater  standards  are  not  available  for  assessing  groundwater 
quality,  Georgia  or  EPA  criteria  for  surface  water  nearest  the  site  can 
be  used  as  an  indirect  comparison.  In  order  to  estimate  potential  impact 
of  groundwater  quality  on  receiving  surface  water,  the  following  factors 
must  be  taken  into  account; 

1.  Rate  of  migration  of  the  contaminant  from  shallow  groundwater  to 
the  adjacent  surface  water;  and 

2.  Fate  of  the  contaminant  once  it  reaches  the  surface  water 
(i.e.,  degree  of  dispersion  or  mixing,  degree  of  dissolution, 
adsorption  on  sediments  or  vegetation,  etc.). 

With  the  limited  data  available,  these  factors  cannot  be  quantified. 

Thus,  if  groundwater  concentrations  of  a  particular  pollutant  exceed 
adjacent  surface  water  criteria  it  cannot  be  said  with  certainty  that  the 
surface  water  will  be  adversely  impacted.  However,  if  groundwater 
parameters  are  within  adjacent  surface  water  criteria,  it  can  be  stated 
with  certainty  that  the  surface  water  criteria  will  not  be  exceeded  due 
to  local  groundwater  discharge. 

EPA  has  established  water  quality  criteria  for  21  specific  phenolic 
compounds,  as  listed  in  Appendix  J,  Table  J— 1.  These  criteria  can  be 
used  for  comparison  with  total  phenolic  data  only  to  determine  whether 
the  potential  exists  for  criteria  to  be  exceeded.  If  the  total  phenolic 
concentration  of  a  water  sample  exceeds  a  criterion  for  a  specific 
piienoiic  compound  or  group  of  phenolic  compounds,  then  the  potential 
exists  for  that  criterion  to  be  exceeded. 

EPA  ...-ater  quality  criteria  are  listed  in  Table  J-1  for  metals,  purgeable 
ereanics,  and  phenolic  compounds.  EPA  water  quality  criteria  are  not 
•stahlish.ed  :'or  all  paraeable  ijrganic  compounds  analyzed  in  this  survey. 


.  ^ 


^  t J 
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For  detected  compounds  without  criteria,  published  toxicity  data  (also 
shown  in  Table  J-1)  are  used  to  assess  potential  environmental  and  human 
health  hazards. 


There  are  no  criteria  or  standards  for  direct  evaluation  of  TOX  data.  If 
used  in  a  rigorous  manner  (e.g.,  RCRA  groundwater  compliance  monitoring), 
extensive  background  and  monitoring  data  are  required  to  determine 
statistically  whether  monitoring  well  levels  are  significantly  higher 
than  background  well  levels.  When  used  as  a  screening  indicator,  as  is 
the  case  in  this  survey,  such  data  are  not  available.  For  the  purposes 
of  interpreting  TOX  data  reported  in  this  survey,  a  TOX  concentration  of 
approximately  40  micrograms  of  chloride  per  liter  (ug  Cl/1)  was  selected 
as  being  sufficiently  high  to  indicate  the  potential  for  significant 
groundwater  contamination.  This  concentration  is  based  on  the  EPA  mcl 
for  trihalomethanes  (THMs)  which  is  100  micrograms  per  liter  (ug/1)  for 
the  sum  of  bromoform,  chloroform,  bromodlchlororaethane,  and  dibromochlo- 
romethane  concentrations.  Molecular  weights  for  these  species  range  from 
119.4  for  chloroform  to  252.8  for  bromoform.  A  chloroform  concentration 
of  100  ug/1  would  be  equivalent  to  89  ug  Cl/1  reported  as  TOX,  the  ratio 
of  the  chloride  weight  (3  x  35.5  =  106.5)  to  the  molecular  weight 
(119.4).  A  bromoform  concentration  of  100  ug/1  would  be  equivalent  to 
42  ug  Cl/1  reported  as  TOX,  the  ratio  of  the  halogen  weight  reported  as 
chlorine  (3  x  35.5  =  106.5)  to  the  molecular  weight  (252.8).  The  cut-off 
level  for  TOX,  40  ug  Cl/1,  was  based  on  the  concentration  of  bromoform 
that  could  be  present  in  a  sample  without  exceeding  the  100  ug/1  THM 
standard.  A  TOX  concentration  of  40  ug  Cl/1  corresponds  to  a  range  of 
45  ug/1  (all  chloroform)  to  95  ug/1  (all  bromoform)  total  THMs  and  is 
four  times  the  reported  detection  limit  for  the  analysis.  These  compari¬ 
sons  are  based  on  molecular  weight  considerations  only  and  assume 
100  percent  accuracy  of  analytical  methods. 

Similarly,  there  are  no  criteria  or  standards  for  direct  evaluation  of 
COD  and  DOC  data.  Background  COD  and  DOC  concentrations  in  natural  water 
samples  can  vary  widely,  depending  nrimarlly  on  decomposition  of  organic 
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matter  in  the  soil.  COD  and  DOC  data  for  this  survey  are  evaluated 
subjectively  as  an  indication  of  general  organic  contamination. 


4.4.3  Southwest  Landfill 

TOX  levels  varied  from  27  to  110  ug/1  with  the  highest  level  at  Well  L-3. 
TOX  in  the  upgradient  Well  L-6  was  36  ug/1.  The  level  found  in  L-3  was 
enough  above  the  level  in  Well  L-6  to  indicate  more  detailed  volatile 
organics  analysis.  Specific  conductance  in  Well  L-3  [728  micro  mhos  per 
centimeter  (umhos/cm)  in  April]  was  the  highest  of  all  wells  at  the  site. 
Values  in  other  wells  were  much  lower  ranging  from  23  to  92  umhos/cm. 
Similar  values  were  found  in  September. 

Measurements  in  both  April  and  September  showed  all  wells  to  have  pH 
levels  below  neutral  (i.e.,  acidic).  No  indication  of  oil  and  grease  was 
found.  DOC  and  COD  results  showed  little  variability  among  wells. 
September  values  were  (slightly)  highest  in  Well  L-3. 

Metals  were  generally  not  detected  at  significant  levels  at  any  well. 

Very  low  concentrations  (i.e.,  well  below  regulatory  maxima)  of  barium 
and  mercury  were  found  with  levels  in  the  upgradient  and  downgradient 
wells  being  within  one  order  of  magnitude.  Levels  of  other  metals  were 
below  detection  limits. 

No  detectable  levels  of  pesticides  or  herbicides  were  found  in  any  well 
at  the  site. 

Detailed  analysis  of  volatile  organic  compounds  indicate  detectable 
amounts  of  four  compounds:  chlorobenzene,  1,4-dichlorobenzene,  trichlor- 
oethene,  and  benzene.  All  concentrations  were  less  than  10  ug/1. 

4.4.4  Lily  Pad  Pond  Fill  Site 

Results  of  analysis  of  well  samples  are  shown  in  Tables  4-5  and  4-6,  and 
results  of  analyses  of  suriace  water  samples  are  shown  in  Tables  4-7  and 


TOX  levels  in  wells  varied  between  74  and  120  ug/1.  Two  surface  water 
samples  were  near  40  ug/1  (i.e.,  44  and  41  ug/1)  while  two  were  higher 
(61  and  72  ug/1).  Based  on  these  values,  volatile  organic  scans  were  run 
on  additional  samples  collected  from  all  wells  and  the  two  higher  surface 
water  locations.  No  organic  compounds  were  detected  in  the  surface  water 
samples.  Toluene  in  Well  LPP-4  and  benzene  in  Well  LPP-5  were  detected 
at  levels  well  below  10  ug/1  (i.e.,  1.8  and  4.7  ug/1,  respectively). 

These  were  the  only  organic  compounds  detected  in  wells. 

Measurements  of  pH  indicated  slightly  acidic  conditions  in  wells  and 
surface  water.  Specific  conductance  in  wells  varied  between  over 
200  umhos/cm  to  over  1,700  umhos/cm.  Values  in  respective  wells  were 
similar  for  both  sampling  periods  except  for  well  LPP-6,  which  showed 
specific  conductances  of  1,470  and  220  umhos/cm.  The  reason  for  the 
large  difference  in  well  LPP-6  is  not  known  and  could  be  attributable  to 
equipment  error.  Values  in  surface  water  were  much  lower  (i.e.,  20  to 
35  umhos/cm)  than  values  in  wells.. 

Levels  of  DOC  and  COD  were  both  consistent  in  wells  and  also  consistent, 
and  lower,  in  surface  waters.  DOC  values  varied  between  19  and  60  milli¬ 
grams  per  liter  (mg/1)  in  wells  and  between  12  and  16  mg/1  in  surface 
waters.  Corresponding  ranges  for  COD  were  85  to  190  mg/1  and  49  to 
59  mg/1,  respectively. 

Only  one  sample  (Well  LPP-5)  showed  any  measurable  amount  of  oil  and 
grease  (i.e.,  0.8  mg/1).  Total  phenolics  concentration  ranged  in  wells 
from  a  high  of  32  ug/1  (LPP-4)  to  a  low  of  9  ug/1  (LPP-1)  and  in  surface 
water  from  a  low  of  5  ug/1  to  a  high  of  11  ug/1. 


Barium  was  detected  in  very  small  amounts  (i.e.,  less  than  350  ug/1)  in 
all  samples.  Lead  (14  ug/1)  was  found  in  Well  LPP-1.  Detectable  amounts 
of  radmium  (7.6  ug/1)  and  chromium  (22  ug/1)  were  found  in  Well  LPP-3. 
Cadmium  (10  ug/l),  chromium  (27  ug/l),  and  mercury  (0.12  ug/1)  were  found 
in  ■..'ell  LPP-4.  Lead  at  0.2  ug/1  was  detected  in  Well  LPP-5  and  arsenic 
it  i  ’.c/I  was  found  in  Well  iJ’P-6. 


4.4.5  North  POL  Area 

At  the  North  POL  area,  samples  were  taken  from  two  open  pits.  During 
digging,  fuel  or  fuel-type  substances  were  detected  by  odors  and  sheens 
on  standing  water  in  the  pits. 

Sampling  results  shown  in  Tables  4-9  and  4-10  show  acidic  pH  levels. 
Specific  conductance  and  DOC  increased  between  the  April  and  September 
measurements.  GOD  levels  were  55  and  18  mg/1  in  respective  pits.  Oil 
and  grease  was  detected  in  both  pits  with  substantially  more  found  in  one 
pit  (i.c.,  50  versus  3.4  mg/1).  Lead  results  were  similar:  200  ug/1  was 
found  in  one  pit  and  28  ug/1  found  in  the  other. 

Levels  of  DOC  and  oil  and  grease  were  found  at  levels  which  triggered 
additional  testing  for  volatile  organics  as  shown  in  Table  4-10.  Results 
indicate  detectable  amounts  of  several  compounds,  including  benzene; 
1,1,2-Trichloroethylene;  toluene;  1,1,2,2-tetrachloroethylene;  ethyl 
benzene;  xylenes;  isopropylbenzene;  propylbenzene;  1,3,5-trimethyl- 
benzene;  cyclopropylbenzene;  butylbenzene;  and  napthalene.  Generally, 
amounts  were  higher  in  Pit  1  which  also  showed  the  higher  concentrations 
of  DOC,  COD,  oil  and  grease,  and  lead. 

Results  indicate  a  difference  between  conditions  in  April  and  September 
which  was  confirmed  by  field  observation.  In  April,  groundwater  levels 
were  3  or  4  feet  higher  than  in  September,  and  no  fuel  odors  or  sheens 
were  detected. 


4.4.6  Moody  AFB  Supply  Wells 

Field  measurements  indicated  relatively  uniform  levels  of  pH  in  all 


wells.  Levels  varied  between  7  and  8  standard  units.  Specific 
conductance  varied  between  200  and  290  unhos/cm  for  all  main  base  wells. 
Well  MAFB-10  at  Grassy  Pond  showed  lower  specific  conductance  (100  to 
110  umhos/cm). 

~iy.  levels  varied  borveen  23  and  120  ug/1  wit!.  Wells  MAFB-1,  2,  5,  5a,  , 

',2,  .ind  13  ill  si'.owi-.c  L.-vels  inder  40  ag/i.  wells  .‘!Af3-3,  4,  and  t 


ranged  between  40  and  50  ug/1.  Only  Wells  MAFB-7  and  10  showed  TOX 
concentrations  much  higher  than  40  ug/1  (i.e.,  120  and  94  ug/1, 
respectively).  MAFB-10  at  Grassy  Pond  is  25  miles  south  of  MAFB-7  at 
Mission  Lake. 

Only  one  well  (MAFB-10)  showed  any  amount  of  DOC  (i.e.,  4.9  mg/1).  Oil 
and  grease  was  not  detected  in  any  well.  Barium  was  found  in  levels 
below  44  ug/1.  No  cadmium,  chromium,  selenium,  or  silver  was  detected. 
Arsenic  at  4  ug/1  was  Indicated  in  Well  MAFB-7  and  lead  was  found  at  the 
detection  limit  (20  ug/1)  in  Wells  MAFB-4,  5,  and  5a.  Detectable  amounts 
of  mercury  were  found  in  Wells  MAFB-2  (0.2  ug/1),  MAFB-7  (0.5  ug/1), 
MAFB-8  (0.1  ug/1),  MAFB-12  (0.1  ug/1),  and  MAFB-13  (0.1  ug/1). 

No  detectable  amounts  of  pesticides  or  herbicides  were  found. 

4.5  SIGNIFICANT  FINDINGS 

4.5.1  Introduction 

Significance  of  field  and  laboratory  observations  and  measurements  are 
presented  for  each  site  in  this  section. 

4.5.2  Southwest  Landfill 

In  general,  no  direct  evidence  of  environmental  degradation  or  harm  to 
public  health  was  found  at  the  Southwest  Landfill.  Levels  of  metals 
found  were  well  below  acceptable  levels  in  drinking  water.  Allowable 
levels  of  barium  are  approximately  15  times  more  than  those  found  at  the 
site.  Concentrations  of  mercury  were  typically  one-tenth  the  concentra¬ 
tions  allowable  in  drinking  water.  Concentration  of  other  metals  were 
below  detection  limits. 

Levels  of  volatile  organics  are  generally  below  levels  which  are  expected 
to  adversely  impact  biota.  The  concentration  of  chlorobenzene  found 
(9.2  ug/1)  is  about  one-fifth  tlie  level  expected  to  be  toxic  to  aquatic 
life  (50  ug/1).  The  concentration  of  1 ,4-dichIorobenze.ne  detected  was 


aquatic  life  (763  ug/1).  The  amount  of  tr ichloroethene  measured 
(2.1  ug/1)  is  very  small  when  compared  with  the  amount  expected  to  harm 
biota  (21,900  ug/1),  and  the  3.7  ug/1  of  benzene  detected  is  small  when 
compared  to  5,300  ug/1,  the  amount  causing  toxic  effects  in  aquatic 
life. 

In  general,  the  levels  of  organics  found  are  also  small  when  compared  to 
ambient  and  human  health  criteria.  No  such  criteria  exist  for  chloro¬ 
benzene.  The  concentration  of  1,4-dichlorobenzene  is  well  below  the 
400  ug/1  recommended  as  an  ambient  criterion.  The  concentration  of 
trichloroethane  falls  below  the  estimated  one  in  one  million  cancer  risk 
level  of  2.7  ug/1.  Only  benzene  was  found  at  a  level  which  exceeds  the 
one  in  one  million  cancer  risk  level  (i.e.,  3.7  ug/1  versus  0.66  ug/1). 

It  is  possible  to  estimate  the  rate  of  mass  or  substance  moving  through 
the  shallow  portion  of  the  aquifer.  This  can  be  accomplished  by  using 
results  of  aquifer  tests  at  Well  L-4  and  approximations  to  Darcy's  Law. 
Darcy's  Law  relates  rate  of  water  movement  (Q)  through  porous  media  under 
an  unconfined  situation  as: 

Q  =  A  K  dh/dx 

where  A  is  area  of  flow  through  the  aquifer  in  a  vertical  plane  perpendi¬ 
cular  to  the  hydraulic  gradient  dh/dx,  dh/dx  is  approximated  as  the  slope 
of  the  potentiometric  surface  in  the  direction  of  water  movement,  and  K 
is  hydraulic  conductivity. 

The  value  of  A  is  calculated  by  first  estimating  the  horizontal  distance 
along  the  north  edge  of  the  landfill,  generally  perpendicular  to  shallow 
groundwater  movement  as  1,800  feet.  Then,  by  using  a  depth  of  saturated 
shallow  aquifer  of  25  feet,  A  equals  45,000  square  feet.  Shallow 
groundwater  surface  measurements  can  be  used  Co  estimate  a  gradient  of 
0.005  feet  of  water  table  decline  per  foot  of  horizontal  distance.  The 
value  of  K  estimated  from  aquifer  tests  is  1  x  10“^  cm/sec.  Using 
these  values,  0  is  estimated  as  2.3  >:  10^  cubic  feet  rer  year. 


If  10  ug/1  of  some  substance  is  found  in  groundwater,  the  amount  moving 
through  the  aquifer,  using  the  value  of  Q  estimated  above,  is  about  one 
one-thousandth  of  a  pound  per  year.  Since  those  organic  substances 
detected  were  all  found  at  levels  less  than  10  ug/1,  the  amount  of 
substance  moving  away  from  the  landfill  is  less  than  0.001  pound  in  a 
year. 

No  significant  environmental  impact  is  indicated  by  the  data  recorded  at 
the  Southwest  Landfill  because:  (1)  estimates  of  substance  moving 
through  the  upper  portion  of  the  aquifer  are  very  small;  (2)  levels  of 
organics  detected  are  well  below  levels  expected  to  be  harmful  to  biota; 
and  (3)  only  long-term,  direct  ingestion  of  shallow  groundwater  can  even 
be  considered  a  potential  threat  to  human  health.  Sampling  results  do 
not  rule  out  the  potential  for  further  examination  of  groundwater  near 
the  landfill.  This  is  because  the  substances  detected  were  typically 
used  at  Moody  AFB  and  it  is  not  known  if  higher  or  lower  levels  of 
substances  exist  nearby  (vertically  or  horizontally)  in  groundwater. 


4.5.3  Lily  Pad  Pond  Fill  Site 


The  limited  sampling  results  confirm  the  presence  of  industrial-type 
substances  at  this  site  in  amounts  which  are  not  expected  to  pose  a 
threat  to  human  health  or  the  environment.  Most  substances  detected  in 
the  wells  inserted  at  the  fill  were  not  detected  in  surface  water 
samples . 


The  level  of  toluene  detected  (1.8  ug/1)  in  Well  LPP-4  was  approximately 
one-tenth  of  the  level  recommended  as  an  ambient  water  criterion 
(14.3  ug/1).  Benzene  (4.7  ug/1)  was  found  in  Well  LPP-5  at  a  level  which 
is  one-thousandth  of  the  level  found  to  cause  harm  to  anuatic  life.  This 
level  exceeds  the  level  estimated  to  cause  cancer  in  one  person  in  a 
million  (0.66  ug/1).  However,  water  from  Well  LPP-5  would  have  to  be 
ingested  daily  for  many  years  to  result  in  significant  human  exposure. 

In  summary,  the  levels  of  these  two  substances  are  not  expected  to  pose  a 
significant  threat  to  I’.uman  health  or  the  environment. 
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Metals  were  detected  at  relatively  small  concentrations.  For  example, 
lead  in  Well  LPP-1  was  found  at  14  ug/1  or  approximately  one-third  the 
recommended  level  for  water  being  ingested.  The  largest  barium  concen¬ 
tration,  350  ug/1,  is  one-third  the  recommended  maximum  level  in  drinking 
water.  Mercury  found  in  Wells  LPP-4  and  LPP-5  is  present  at  about 
one-tenth  maximum  drinking  water  levels.  Likewise,  the  highest  concen¬ 
trations  of  chromium  are  well  below  potable  water  maxima.  Cadmium  was 
found  in  Well  LPP-4  at  10  ug/1,  which  is  the  maximum  level  allowed  in 
drinking  water.  Therefore,  levels  of  metals  detected  in  all  wells  are 
considered  low  and  can  be  expected  to  pose  no  threat  to  human  health  or 
the  environment . 

Levels  of  total  phenolics  indicate  the  presence  of  compounds  which  may  be 
natural  organic  substances,  residues  from  waste  disposal,  or  a  combina¬ 
tion  of  both  sources.  Comparing  levels  to  regulatory  criteria  is 
difficult  because  individual  phenolic  compounds  were  not  identified  in 
the  scan. 

4.5.4  North  POL  Area 

Direct  evidence  of  contamination  from  fuel  and/or  fuel-type  substance  was 
found.  Odors,  sheens,  and  analytical  results  confirm  the  presence  of 
nonnatural  substances  in  both  test  pits. 

The  preponderance  of  organic  compounds  found  are  benzene,  benzene- 
related,  xylene,  and  toluene.  All  of  these  are  major  components  of  fuels 
typically  used  at  Moody  AFB.  The  level  of  toluene  found  in  one  pit 
(180  ug/1)  substantially  exceeds  the  recom'iended  ambient  criterion 
(14.3  ug/1).  Benzene  levels  in  both  pits  exceed  the  one  in  one  million 
cancer  risk  level  (0.66  ug/1)  but  are  substantially  lower  than  the  level 
which  harms  freshwater  aquatic  life  (5,300  ug/l). 

An  important  finding  during  field  testing  was  Che  difference  between 
•'.iicions  In  April  and  September.  'lo  ev)LUen._e  of  contamination  was 
found  in  April,  a  period  of  higher  groundwater  conditions.  The  contrast 
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between  April  and  September  results  is  significant.  This  could  indicate 
that  fuel  contamination  remains  below  several  feet  of  overlying  seasonal 
groundwater,  or  it  could  indicate  that  fuel  substances  had  not  yet 
migrated  to  the  sampling  points  in  April. 

4.5.5  Moody  AFB  Supply  Wells 

No  directly  measured  contamination  was  found  in  any  of  the  water  supply 
wells.  Five  wells  have  levels  of  TOX  above  40  ug/1,  which  may  or  may  not 
represent  contamination.  Values  detected  include  48,  45,  120,  50,  and 
94  ug/1  in  wells  MAFB-3,  4,  7,  8,  and  10,  respectively.  Of  these  wells, 
MAFB-3,  7,  and  10  are  used  as  potable  supplies.  Wells  7  and  10  are 
located  at  recreation  areas  and  do  not  contribute  to  the  main  drinking 
water  system.  Wells  7  and  10  are  also  the  only  wells  which  showed  TOX 
levels  substantially  above  40  ug  Cl/1.  These  two  wells  are  among  the 
shallowest  at  Moody  AFB  (195  and  140  feet  deep,  respectively).  Well  5a 
is  also  shallow  (150  feet  deep),  yet  showed  low  TOX.  The  significance  of 
shallowness  may  be  that  the  higher  strata  contains  naturally  occurring 
substances  which  caused  the  higher  TOX  results.  On  the  other  hand, 
shallowness  may  Indicate  a  greater  susceptibility  for  contaminants  from 
the  surface  to  reach  the  well.  In  either  case,  TOX  results  do  not 
directly  Indicate  contamination. 

Specific  conductance  levels  (i.e.,  100  to  290  umhos/cm)  are  typical  for 
other  wells  in  the  area,  as  shown  in  Table  2-2  (i.e.,  244  umhos/cm). 
Metals  concentrations  were  at  or  near  detection  limits  which  are  substan¬ 
tially  lower  than  applicable  drinking  water  standards.  No  significant 
impact  on  human  health  or  the  environment  is  indicated  by  any  metals 
concentration. 

Although  levels  of  arsenic  and  mercury  found  in  Well  MAFB-7  are  very  low 
(i.e.,  4  and  0.5  ug/1,  respectively)  and  do  not  indicate  any  significant 
contanination,  these  I -/els  and  the  level  of  TOX  were  the  highest  found 
in  any  well.  Because  of  these  findings  and  because  the  well  is  relative¬ 
ly  shallow,  used  as  a  potable  supply,  and  downgradient  '^rum  the  Southwest 


Landfill,  the  potential  for  limited  impact  of  waste  disposal  activities 
on  Well  MAFB-7  cannot  be  ruled  out.  The  higher  TOX  and  DOC  levels  in 
Well  MAFB-10  also  means  the  potential  for  contamination  cannot  be  ruled 
out.  That  well  is  also  relatively  shallow  and  used  as  a  potable  supply. 

No  other  significant  indication  of  contamination  is  shown  by  the  data. 
TOX  levels  in  Wells  MAFB-3 ,  4,  and  8  (i.e.,  48,  45,  and  50  ug/1,  respec¬ 
tively)  are  not  believed  to  be  significant  when  compared  to  the  level 
found  in  monitoring  Well  L-6  (i.e.,  36  ug/1),  the  background  well  at  the 
Southwest  Landfill. 


5.0  ALTERNATIVE  MEASURES 

Three  alternatives  are  possible  for  the  sites  investigated:  (1)  correct 
the  contamination;  (2)  conduct  further  monitoring  to  determine  the  need, 
if  any,  of  cleanup;  or  (3)  take  no  further  action. 

Alternative  1  is  appropriate  where  there  is  clear  indication  that  present 
or  future  human  or  environmental  problems  will  exist.  The  priority  for 
actions  would  depend  on  the  magnitude  of  the  threat  and  whether  that 
threat  was  current  or  future. 

Alternative  3  is  appropriate  for  sites  where  there  is  little,  if  any, 
evidence  to  indicate  that  the  site  is  or  will  ever  be  a  source  of 
significant  contamination.  This  is  a  difficult  decision  in  that  one  can 
never  be  absolutely  sure  that  no  problem  will  ever  exist  at  a  site. 
However,  reasonable  judgments  must  be  made  so  that  resources  can  be 
allocated  to  sites  that  have  the  highest  potential  for  adverse 
environmental  impact. 

Alternative  2  is  appropriate  where  insufficient  evidence  exists  to  place 
a  site  in  either  the  Alternative  1  or  3  categories.  This  alternative 
should  be  utilized  with  care  since  there  is  some  risk  that  delay  could 
allow  contamination  to  spread  and  worsen  a  problem.  The  goal  should  be 
to  gather  enough  evidence  in  a  timely  manner  to  resolve  the  question  of 
whether  or  not  the  site  requires  cleanup  actions. 

At  Moody  all  three  types  of  alternative  measures  are  indicated  by 

Phase  II  Stage  1  monitoring  results.  Data  for  the  North  POL  area  show 
fuel  or  fuel-type  substances  have  entered  tho  environment.  Alternative  1 
tyr-  action  is  required  to  at  least  address  ;  -,d  locate  the  source  of 
these  substances  (i.e.,  leaking  fuel  tanks  or  lines).  Since  extent  of 
contamination  is  not  known  at  the  North  POL  area,  Alternative  2  actions 
are  also  appropriate. 


Results  at  the  Southwest  Landfill  indicate  further  monitoring  to  be 
appropriate.  Results  at  the  Lily  Pad  Pond  Fill  site  indicate  Alterna 
tive  3  is  appropriate.  Finally,  monitoring  of  Moody  AFB  supply  wells 
indicate  Alternative  3  for  moat  wells  and  Alternative  2  for  two  wells 
(i.e.,  MAFB-7  and  10). 

Possible  future  actions  are  discussed  in  Section  6.0. 


6.0  CONCLUSIONS  AND  RECOMMENDATIONS 

6.1  INTRODUCTION 

Results  of  field  monitoring  and  on-site  experience  have  been  presented 
and  discussed.  Comments  regarding  significant  aspects  of  results  have 
been  presented.  This  information  forms  the  basis  for  technical  conclu¬ 
sions  included  in  this  section.  In  turn,  these  conclusions  form  the 
basis  for  recommendations  for  further  actions  or  no  further  actions. 

Each  site  is  addressed. 

In  general,  technical  assessments  relate  to  perceived  environmental  or 
public  health  risk  assessment.  No  attempt  is  made  to  address  risk 
management  practice,  or  policy.  No  attempt  has  been  made  to  compare 
potential  risk  to  potential  assessment  costs  or  remediation  costs. 

Based  on  limited  assessment  of  potential  environmental  risks  and 
magnitude  and  extent  of  potential  contamination,  the  following  order  of 
priority  for  work  is  recommended: 

o  Southwest  Landfill  including  Well  MAFB-7; 
o  Well  MAFB-10;  and 
o  North  POL  area. 

No  established  procedure  has  been  applied  to  arrive  at  this  ordering. 

No  measure  of  relative  priority  is  available  (i.e.,  the  first  is  slightly 
versus  substantially  more  important  than  the  second).  The  order 
presented  represents  technical  judgment  based  on  field  observation, 
monitoring  results,  and  potential  risk  to  humans  and/or  environment. 

Brief  summaries  of  each  site  and  recommended  future  actions  are  shown  in 
Table  6-1  and  described  in  the  sections  which  follow. 

6.2  SOUTHWEST  LANDFILL 
6.2.1  Conclusions 

No  significant  threat  to  human  health  or  environment  is  indicated  by  the 
Phase  II  Stage  1  testing  results.  Movement  of  only  very  small  amounts 


Table  6-1.  Summary  of  Recommended  Future  Actions 


Fieldwork. 


Analyses 


Southwest  Landfill 


Lily  Pad  Pond  Fill 


North  POL  area 


Install :  six  new  wells  approximately 
25  feet  deep;  three  new  wells  approx¬ 
imately  100  feet  deep. 

Sample:  nine  new  wells  plus  existing 
monitoring  Wells  L-1,  L-2,  and  L-3, 
plus  existing  Moody  Well  MAFB-7. 

None . 

Install:  10  new  monitoring  wells 

approximately  15  feet  deep. 

Sample:  All  10  wells  in  wet  and 
dry  seasons. 

Test :  All  tanks  and  lines  in  the 
storage  area  for  leaks. 


All  13  wells  for 
volatile  organics, 
arsenic,  and 
mercury. 


None . 

All  10  wells  for 
DOC,  benzene, 
xylene,  and 
toluene . 


Moody  AFB  Supply  V/ells  Sample:  Wells  7  and  10. 


Well  7  as  noted 
under  Southwest 
Landfill.  Well  10 
for  volatile 
organics. 


Order  is  as  addressed  throughout  text  and  not  on  a  priority  basis 


(i.e.,  fractions  of  a  pound  per  year)  of  potentially  toxic  substances 
were  detected.  Testing  results  used  as  a  screening  procedure  indicate 
the  need  for  additional  monitoring  to  refine  estimates  of  substances 
moving  in  groundwater.  Substances  moving  in  groundwater  may  migrate  to 
Mission  Lake  and  perhaps  Well  MAFB-7 .  Because  the  lake  is  used  for 
fishing  and  the  well  is  a  potable  supply,  human  health  can  be  impacted  if 
subsequent  investigation  indicates  that  significant  amounts  of  wastes  are 
migrating  from  the  landfill. 

Several  of  the  organic  compounds  detected  in  L-3  are  more  dense  than 
water  and  may  move  vertically  in  groundwater.  To  better  determine  if 
substances  are  migrating  in  groundwater,  additional  shallow  and  deeper 
groundwater  sampling  is  needed. 

6.2.2  Recommendations 

A  total  of  nine  additional  monitoring  wells  are  needed  to  determine  if 
waste  substances  are  Impacting  shallow  and  deeper  groundwater  near  the 
landfill.  Also,  Wells  MAFB-7,  L-1,  L-2,  and  L-3  should  be  sampled  along 
with  the  new  monitoring  wells.  Six  new  wells  should  be  installed  to 
depths  of  approximately  25  feet.  Four  of  these  should  be  located  along  a 
line  between  existing  VJells  L-2  and  L-3  approximately  200  feet  apart. 

Two  others  should  be  placed  200  and  400  feet  west  of  Well  L-3. 

Three  other  new  wells  should  be  installed  into  deeper  strata  to  test  for 
potential  downward  movement  of  waste.  These  wells  should  be  approxi¬ 
mately  100  feet  deep  and  carefully  cased  to  avoid  inducing  vertical 
movement  of  groundwater.  These  wells  should  be  located  near  existing 
Wells  L-1  and  L-3  and  about  halfway  between  L-2  and  L-3.  Strata  should 
be  carefully  characterized  with  specific  regard  for  confining  layers  and 
with  regard  for  occurrence  (or  lack)  of  ’uniformity  imong  the  three  bore 
holes . 

All  wells  (i.e.,  nine  now  plus  four  existing)  should  be  tested  for  '/ola- 
tile  organics,  arsenic,  and  mercury. 
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6.3  LILY  PAD  POND  FILL  SITE 

6.3.1  Conclusions 

No  significant  potential  impact  to  human  health  or  environment  is 
indicated  by  monitoring  data.  Toluene  and  benzene  were  detected  in  very 
small  amounts  (i.e.,  1.8  and  A. 7  ug/1,  respectively).  These  levels  do 
not  threaten  aquatic  life  in  surrounding  surface  waters.  Levels  of 
phenolic  compounds  cannot  be  assessed  in  terms  of  regulatory  criteria 
because  a  total  phenolic  scan  was  performed.  Analysis  for  individual 
phenolic  compounds  would  be  necessary  to  permit  comparisons  to  regulatory 
criteria.  Because  the  site  is  remote  and  it  is  reasonable  to  expect  that 
at  least  some  phenollcs  detected  are  naturally  occurring  compounds,  no 
significant  impact  is  expected  due  to  phenolics. 

6.3.2  Recommendations 

No  additional  testing  is  proposed  at  the  Lily  Pad  Pond  Fill  site. 

6.4  NORTH  POL  AREA 
6.4.1  Conclusions 

There  is  strong  evidence  of  fuel  and/or  fuel-type  substances  in  ground¬ 
water  and  shallow  strata.  It  is  reasonable  to  believe  that  the  storage 
tanks  at  the  North  POL  area  are  the  source  of  these  substances.  There  is 
also  an  indication  that  either  these  substances  can  be  relatively  diffi¬ 
cult  to  detect  during  seasonal  periods  of  higher  groundwater  (e.g., 
during  April  1984)  sampling  or  that  these  substances  moved  into  the 
vicinity  of  the  sampling  pits  between  the  times  fieldwork  was  performed 
(i.e.,  April  and  September  1984). 

Lead  was  detected  at  200  ug/1  which  exceeds  drinking  water  criteria 
(i.e.,  50  ug/1).  Toluene  (180  ug/I)  and  ethyl  benzene  (690  ug/1) 
exceeded  recommended  ambient  criteria  levels.  Detectable  amounts  were 
found  for  several  other  volatile  organic  compounds  which  do  not  have 
recommended  ambient  criteria.  However,  there  is  little  chance  shallow 
groue.dwater  would  be  ingested.  Levels  found  are  not  expected  to  harm 

No  information  is  available  regarding  potential  impacts  to 


uatic  life. 


plant  life.  Evidence  of  possible  harm  to  trees  was  reported  in  the 
Phase  1  IRP  report  (CH2M-Hill,  1983).  Seepage  would  have  to  persist 
laterally  about  800  feet  to  reach  a  surface  stream.  Main  base  potable 
wells  are  about  2,000  feet  away  and  about  400  feet  deep  and  they  are 
relatively  isolated  from  surface  strata  by  one  or  more  layers  of  low 
permeability.  Therefore,  there  is  no  apparent  immediate  threat  to  human 
health  or  the  environment. 

There  is  no  detailed  information  regarding  the  extent  of  the  affected 
area  and  additional  sampling  and  analysis  is  needed  to  determine  this. 
There  is  also  no  detailed  information  regarding  which  tank(s)  or  line(s) 
may  be  leaking.  Examination  and  testing  at  the  North  POL  area  is 
necessary  to  develop  this  information. 

6.4.2  Recommendations 

Field  testing  is  needed  to  determine  the  extent  of  groundwater  affected 
by  the  substances  detected  in  the  two  sampling  pits.  Additional  shallow 
monitoring  wells  are  needed  downgradient  to  sample  groundwater.  Ten 
additional  wells  should  be  Installed  to  depths  of  approximately  15  feet. 
Wells  should  be  located  between  radi'.ls  extending  south  and  southwest 
from  the  North  POL  area  at  distances  of  approximately  50,  100,  150,  and 
200  feet  from  the  perimeter  fence.  Well  samples  should  be  collected  in 
wet  and  dry  seasons.  Analysis  should  include  DOC,  benzene,  xylene,  and 
toluene. 


L-W 


Testing  is  needed  to  determine  how  fuels  are  entering  the  ground.  There- 

i  i' '  fore,  fuel  tanks  and  lines  should  be  tested  using  routine  procedures 

- 

equivalent  to  those  given  by  the  National  Fire  Protection  Association 
(NFPA)  Standard  329  (1983),  "Underground  Leakage  of  Flammable  and 
Combustible  Liquids". 

I 
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6.5  MOODY  AFB  SUPPLY  WELLS 
6.5.1  Conclusions 


Results  of  analysis  indicate  that  no  significant  contamination  exists  in 
any  well  sampled.  However,  levels  of  TOX  in  Wells  MAFB-7  (120  ug/1)  and 
10  (94  ug/1)  indicate  additional  testing  would  be  prudent.  Well  MAFB-7 
is  discussed  in  recommendations  for  further  work  at  the  Southwest 
Landfill.  Well  MAFB-10  is  a  potable  use  well  and  therefore  should  be 
tested  further. 

6.5.2  Recommendations 

Well  MAFB-10  should  be  tested  for  volatile  organic  compounds  to  determine 
whether  or  not  the  TOX  level  found  in  the  well  indicates  significant 
contamination.  If  organics  are  found,  other  wells  at  Grassy  Pond  should 
be  tested  in  similar  fashion. 
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APPENDIX  A 

LIST  OF  ACRONYMS,  ABBREVIATIONS,  AND  UNITS  OF  MESUREMENT 

(Page  1  of  2) 

AFB  Air  Force  Base 

ATC  Air  Training  Command 

ASTM  American  Society  for  Testing  Materials 

AFFFs  Aqueous  film  forming  foams 

AAFES  Army  and  Air  Force  Exchange  Service 

avgas  Aviation  gasoline 

BOD  Biochemical  oxygen  demand 

COD  Chemical  Oxygen  Demand 

CERCLA  Comprehensive  Environmental  Response,  Compensation,  and 

Liability  Act 

DEQPPM  Defense  Environmental  Quality  Program  Policy  Memorandum 

DFSP  Defense  Fuels  Supply  Point 

DPDO  Defense  Property  Disposal  Office 

DOD  Department  of  Defense 

DDT  Dichlorodlphenyltrlchloroethane 

DOC  Dissolved  organic  carbon  (analysis  for  total  organic  carbon 

on  a  filtered  water  sample) 

EOD  Explosive  Ordnance  Disposal 

FAC  Florida  Administrative  Code 

FDER  Florida  Department  of  Environmental  Regulation 

FWQS  Florida  V/ater  Quality  Standards 

gpd  Gallons  per  day 

gpm  Gallons  per  minute 

GC  Gas  chromatograph 

GWQR  Georgia  Water  Quality  Regulations 

GWCI  Groundwater  contamination  indicators 

HAR^^  Hazardous  Assessment  Rating  Methodology 

ICP  Inductively  Coupled  Plasma  Spectrometry 

IR  Infrared 

IRP  Installation  Restoration  Program 

JP  Jet  petroleum 

mcl  Maximum  contaminant  level 

msl  Mean  sea  level 

ug  Cl/1  Micrograms  chloride  per  liter 

ug/kg  Micrograms  per  kilogram 

ug/1  Mlcrograms  per  liter 

unho/cn  Micro  mho  per  centimeter 

ng/kg  Milligrams  per  kilogram 

mg/  1  llllligrans  per  liter 
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NIOSH 

NPDES 

OEHL 

OSHA 

PCP 

POL 

PCB 

PVC 

QA/QC 

RCRA 

TAG 

TFW 

TSI 

TDS 

TOC 

TOX 

TCE 

THM 

UBTL 

USAF 

US  DA 

EPA 

VOA 

VOC 

VOH 

WAR 


LIST  OF  ACRONYMS,  ABBREVIATIONS,  AND  UNITS  OF  MEASURE 

(Page  2  of  2) 

National  Institute  for  Occupational  Safety  and  Health 

National  Pollutant  Discharge  Elimination  System 

Occupational  and  Environmental  Health  Laboratory 

Occupational  Safety  and  Health  Administration 

Pentachlorophenol 

Petroleum,  oil,  and  lubricants 

Polychlorinated  biphenyl 

Polyvinyl  chloride 

Quality  assurance /quality  control 

Resource  Conservation  and  Recovery  Act 

Tactical  Air  Command 

Tactical  Fighter  Wing 

Technical  Services,  Inc. 

Total  dissolved  solids 

Total  organic  carbon 

Total  organic  halogens 

Trichloroethane 

Trlhalome thanes 

Utah  Biomedical  Testing  Lab 

United  States  Air  Force 

United  States  Department  of  Agriculture 

U.S.  Environmental  Protection  Agency 

Volatile  aromatics 

Volatile  Organic  Compounds 

Volatile  halocarbons 

Water  and  Air  Research,  Inc. 


34  JAN  04 


INSTALLATION  RESTORATION  PROGRAM 
Phase  IIB  Field  Evaluation 
Moody  AFB  GA 


I.  Description  of  Work 

The  purpose  of  this  task  is  to  determine  if  environmental  contamination 
has  resulted  from  waste  disposal  practices  at  Moody  AFB  GA;  to  provide  esti¬ 
mates  of  the  magnitude  and  extent  of  comtamination,  should  comtamination  be 
found;  to  identify  potential  environmental  consequences  of  migrating  pollu¬ 
tants;  to  identify  any  additional  investigations  and  their  attendant  costs 
necessary  to  properly  evaluate  the  magnitude,  extent  and  direction  of  movement 
of  discovered  contaminants. 

The  presurvey  report  (mailed  under  separate  cover)  and  Phase  I  IRP  report 
(mailed  under  separate  cover),  incorporated  background  and  description  of  the 
sites  for  this  task.  To  accomplish  the  survey  effort,  the  contractor  shall 
take  the  following  steps: 

A.  General 

1 .  The  areal  extent  of  each  site  shall  be  determined  by  reviewing 
available  aerial  photos  of  the  base,  and  by  field  reconnaissance. 

2.  Each  location  where  surface  water  samples  are  collected  shall  be 
marked  with  a  permanent  marker,  and  the  location  recorded  on  a  project  map  for 
the  site. 


3.  A  total  of  12  monitoring  wells  shall  be  installed.  The  exact 
location  of  wells  shall  be  determined  in  the  field. 

A.  Ground-water  monitoring  wells  shall  comply  with  U.S.  EPA  publica¬ 
tion  330/9-81-002  NEIC  Manual  for  Groundwater/ Subsurface  Investigations  at 
Hazardous  Waste  Sites,  and  State  of  Georgia  requirements  for  monitoring  well 
installation.  Only  screw  type  joints  shall  be  used.  Glue  fittings  are  not 
permitted. 


5.  Monitoring  wells  shall  be  of  sufficient  depth  to  collect  samples 
representative  of  aquifer  quality  and  to  intercept  contaminants  if  they  are 
present.  All  wells  shall  be  developed,  water  levels  measured,  and  locations 
surveyed  and  recorded  on  a  site  map,  unless  surveying  is  excluded  in  following 
sections. 


6.  All  water  samples  shall  be  analyzed  on  site  by  the  contractor  for 
pH,  temperature,  and  specific  conductance.  Sampling,  maximum  holding  time, 
and  preservation  of  samples  shall  comply  strictly  with  the  following  refer¬ 
ences:  Standard  Methods  for  the  Examination  of  Water  and  Wastewater,  15th  Ed. 
(1980),  pp  35-42;  ASTM,  Part  31,  PP  72-82,  (1976),  Method  D-3370;  and  He ILods 
for  Chemical  Analysis  of  Waters  and  Wastes.  EPA  Manual  600/479-020,  pp  xiii  to 
xix  (1979).  All  water  samples  shall  be  analyzed  using  minimum  detection 
levels,  as  specified  in  Attachment  1. 
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7.  Field  data  collected  for  each  site  shall  be  plotted  and  napped. 
The  nature  of  contamination  and  the  magnitude  and  potential  for  contaminant 
flow  within  each  site  to  receiving  streams  and  ground  waters  shall  be  deter¬ 
mined  or  estimated.  Upon  completion  of  the  sampling  and  analysis,  the  data 
shall  be  tabulated  in  the  next  R&D  Status  Report,  as  specified  in  Item  VI 
below. 

8.  Analysis  for  all  metals  and  TOC  shall  be  for  the  dissolved 
fraction  of  these  substances  in  both  ground-water  and  surface  water  samples. 

B.  In  addition  to  items  delineated  in  A  above,  conduct  the  following 
specific  actions  at  sites  identified  on  Moody  AFB  GA. 


-n  E 


1 .  Monitoring  of  Existing  Wells 

a.  The  contractor  shall  collect  one  ground-water  sample  from 
existing  Moody  wells  nos.  1 ,2 ,3 ,5 ,5a,6 ,7 ,8 , 1 2,  and  13.  The  contractor  shall 
also  collect  one  ground-water  sample  from  one  of  the  three  existing  wells 
(nos.  9|10,11)  at  the  Grassy  Pond  Recreational  Annex. 


b.  The  Air  Force  will  provide  access  to  pump  raw  water  (i.e.,  a 
sampling  stream)  at  a  location  prior  to  any  treatment.  The  Air  Force  will 
activate  pumps  at  all  sites  to  purge  wells  for  a  sufficient  time  to  be  agreed 
upon  between  contractor  and  base  personnel. 

c.  Each  ground-water  sample  shall  be  analyzed  for  pK,  specific 
conductance,  oil  and  grease- infrared  method  (O&G/IR),  Total  Organic  Halogens 
(TOX),  Total  Organic  Carbon  (TOC),  arsenic,  barium,  cadmium,  chromium,  lead, 
mercury,  selenium,  and  silver.  The  ground-water  samples  from  wells  nos.  4,  6, 
and  8  shall  also  be  analyzed  for  the  pesticides  listed  in  Attachment  1 . 

2.  Site  1.  Southwest  Landfill 

a.  Install  six  ground-water  monitoring  wells.  One  well  shall  be 
up-gradient.  One  well  shall  be  located  east  of  the  landfill;  two  wells  shall 
be  located  north  of  the  landfill;  two  wells  shall  be  located  between  the  land¬ 
fill  and  the  base  boundary  to  the  south. 


’  t: 


b.  Each  well  shall  be  drilled  to  a  depth  of  25  feet.  Wells  shall 
be  screened  from  two  feet  above  the  water  table  to  the  bottom  of  the  well. 

c.  Collect  one  ground-water  sample  from  each  well. 

d.  Each  sample  shall  be  analyzed  for  OiG/IR,  TOX,  COD,  TOC,  pes¬ 
ticides  specified  in  Attachment  1 ,  arsenic,  barium,  cadmium,  chromium,  lead, 
mercury,  selenium  and  silver. 

e.  Results  of  these  analys  s  shall  be  included  in  the  next  R&D 
Status  Report. 


.1}  For  those  wells  wnere  TCX  and  TOC  results  justify  another 
round  of  sampling,  the  contractor  will  be  directed  to  resample  and  analyze  for 
vclcitile  organics,  using  E?A  Methods  601  and  602  ,  VOC ) . 


(2)  For  those  wells  where  O&G/IR,  COD,  pesticides,  or  netais 
justify  another  round  of  sampling,  the  contractor  will  be  directed  to  resample 
for  that  (those)  parameter(s) . 

f.  If  second  round  sampling  is  performed,  the  up-gradient  well 
shall  be  resampled  for  that  (those)  parameter( s ) . 

g.  Any  second  round  sampling  shall  be  performed  three  to  six 
months  after  the  first  round. 

h.  The  contractor  shall  conduct  aquifer  testing  in  one  well  at 
this  site,  using  a  mini-rate  pumping  test,  or  a  slug  test,  as  appropriate,  to 
determine  values  of  horizontal  hydraulic  conductivity  representative  of 
surrounding  soil. 

3.  Site  2.  Lily  Pad  Pond  Fill  Site 

a.  Install  six  ground-water  monitoring  wells  along  the  edge  sur¬ 
rounding  the  fill.  Well  locations  shall  not  be  surveyed. 

b.  Each  well  shall  be  drilled  to  a  depth  of  ten  feet.  The  lower 
five  feet  of  each  well  shall  be  screened. 

c.  Collect  one  ground-water  sample  from  each  well. 

d.  Collect  one  standing  water  sample  from  each  of  four  locations 
100  feet  from  the  edge  of  the  fill. 

e.  Ground-water  and  surface  water  samples  shall  be  analyzed  for 
04G/IR,  TOX,  COD,  TOC,  phenols,  arsenic,  barium,  cadmium,  chromium,  lead,  mer¬ 
cury,  selenium,  and  silver. 

f.  Results  of  these  analyses  shall  be  included  in  the  next  R&D 
Status  Report. 

g.  For  those  wells  and  surface  water  sampling  locations  where  TOX 
and  TOC  results  justify  another  round  of  sampling,  the  contractor  will  be 
directed  to  resample  and  analyze  for  VOC. 

h.  Any  second  round  sampling  shall  be  performed  three  to  six 
months  after  the  first  round. 

4.  Site  3.  North  POL  Area 

a.  Excavate  two  soil  borings  to  a  depth  of  one  foot  below  the 
water  table.  Total  depth  per  boring  shall  not  exceed  six  feet.  The  two 
borings  shall  be  separated  by  a  minimum  of  30  feet. 

b.  During  augering,  soil  shall  be  inspected  for  fuel  contamina¬ 
tion. 

c.  Collect  two  ground-water  samples  from  each  hole. 


F33615-S1-D-4CC7/001 


5 


d.  One  ground-water  sample  from  each  hole  shall  be  temporarily 
archived.  The  contractor  shall  pay  strict  attention  to  preservation  method 
and  holding  time. 

e.  One  ground-water  sample  from  each  hole  shall  be  analyzed 
immediately  for  O&G/IR,  COD,  TOC,  and  lead. 

f.  For  either  or  both  holes  where  O&G/IR  exceeds  600  ug/L, 
and/or  TOC  exceeds  3  mg/L,  the  contractor  will  analyze  the  archived  sample(s) 
using  Method  503.1  for  volatile  aromatics,  to  exclude  chlorinated  benzenes. 
Results  of  all  analyses  shall  be  included  in  the  next  R&D  Status  Report. 

C.  Well  Installation  and  Clean-up 

The  well  and  boring  area  shall  be  cleaned  following  the  completion  of 
each  well  and  boring.  Drill  cuttings  shall  be  removed  and  the  general  area 
cleaned.  If  hazardous  waste  is  generated  in  the  process  of  well  installation, 
the  contractor  shall  be  responsible  for  proper  containerization  (according  to 
local  Civil  Engineering  office  requirements)  for  eventual  government  disposal. 
Disposal  of  drill  cuttings  is  not  the  responsibility  of  the  contractor. 

D.  Data  Review 

Results  of  sampling  and  analysis  shall  be  tabulated  and  incorporated 
into  the  monthly  R&D  Status  Reports  and  forwarded  to  theUSAF  OEHL  for  review 
as  soon  as  they  become  available,  as  specified  in  Item  VI  below.  Total 
results  of  sampling  and  analysis  shall  be  tabulated  and  incorporated  into  the 
Informal  Technical  Information  Report  (Sequence  3,  Attachment  1  as  reflected 
in  Item  VI  below),  and  forwarded  to  USAF  OEHL/CVT  for  review. 

E.  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field  investiga¬ 
tion  shall  be  prepared  and  forwarded  to  the  USAF  OEHL,  as  specified  in  Item  VI 
below,  for  Air  Force  review  and  comment.  This  report  shall  include  a  discus¬ 
sion  of  the  regional  hydrogeology,  well  logs  of  all  project  wells,  data  from 
water  level  surveys,  water  quality  analysis  results,  available  geohydrologic 
cross  sections,  ground-water  surface  and  gradient  vector  maps,  available 
vertical  and  horizontal  flow  vectors,  and  laboratory  quality  assurance 
information.  The  report  shall  follow  the  USAF  OEHL  supplied  format  (mailed 
under  separate  cover). 

2.  Estimates  shall  be  made  of  the  magnitude  and  direction  of  movement 
of  contaminants  discovered.  Potential  environmental  consequences  of  discov¬ 
ered  contamination  shall  be  identified  or  estimated.  Where  survey  data  are 
i.'.suff icient  tj  properly  determine  or  estimate  tho  magr.it .;dc  and  direction  of 
movement  of  discovered  contaminants,  fully  justified  specific  recommendations 
snail  be  made  for  additional  efforts  required  to  properly  evaluate 
contamination  migration. 


3.  Specific  requirements,  if  any,  for  future  soil  borings  or  for 
future  ground-water  and  surface  water  monitoring  must  be  identified. 


F.  Cost  Estlnates 


The  contractor  shall  provide  cost  estimates  for  all  additional  work 
recommended  to  permit  proper  determination  of  contaminants.  The  recommenda¬ 
tions  provided  shall  include  all  efforts  required  to  determine  the  magnitude 
and  direction  of  movement  of  discovered  contaminants  along  with  an  estimate  of 
the  time  required  to  accomplish  the  proposed  effort.  This  information  shall 
be  provided  in  a  separately  bound  appendix  to  the  draft  final  report. 

II.  Site  Location  and  Dates 

Moody  AFB  GA 

USAF  Hospital/ SGPB 

Dates  to  be  established 

III.  Base  Support:  None 

IV.  Government  Furnished  Property:  None 


V.  Government  Points  of  Contact: 


1Lt  Dulcie  Welsman 
USAF  OEHL/ECQ 
Brooks  AFB  TX  78235 
(512)536-3305 
AV  2J10-3305 


2.  Capt  Kenneth  Branton 
USAF  Hospital/SGPB 
Moody  AFB  GA  31699 
(912)333-3503 
AV  460-3505 


3.  Col  Jerry  Dougherty 
HQ  TAC/SGPAE 
Langley  AFB  VA  23665 
(804)764-2180 
AV  432-2180 

VI.  In  addition  to  sequence  numbers  1,5  and  11  which  are  applicable  to  all 
orders,  the  reference  numbers  below  are  applicable  to  this  order.  Also  shown 
are  data  applicable  to  this  order. 


Sequence  Nr 

3 

4 


Block  10 
ONE/T 
ONE/R 


Block  11 

•c 

84JIJL27 


Block  12 

•• 

84AUG27 


Block  13 
84DEC30 


Block  1 4 


*A  minimum  of  two  draft  reports  will  be  required.  After  incorporating  Air 
Force  comments  concerning  the  first  draft  report,  the  contractor  shall  supply 
the  USAF  OEHL  with  a  second  draft  report.  The  report  will  be  forwarded  to  the 
applicable  regulatory  agencies  for  their  comments.  The  contractor  shall  sup¬ 
ply  the  USAF  OEHL  with  20  copies  of  each  draft  report  and  50  copies  plus  the 
original  camera  ready  copy  of  the  final  report, 

••Upon  completion  of  all  analyses. 

VII.  The  ceiling  price  of  Items  0001  and  0002,  as  contemplated  by  the  payment 
clause,  is  $65  ,  956.36. 


F3351 5-31-D-4007/0014 
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Levels  of  Detection  Required 


VOC 

volatile  aromatics 

phenol 

TOCa 

TOXa 

OCG/IR 

cadaium 

chromium 

lead 

mercury 

selenium 

silver 

barium 

arsenic 


•  • 

1  me/l 
1  mg/L 
5  HE/l 
0.1  mg/L 
10  pg/L 
50  pe/l 
20  pg/L 
1  pb/l 
10  pg/L 
10  pg/L 
200  pe/l 
10  pg/L 


•As  specified  in  EPA  Methods  601  and  602 
••As  specified  in  EPA  Method  503.1 

a  Detection  limits  for  TOX  and  TOC  must  be  at  least 
three  tines  the  noise  levels  of  the  analytical 
instrumentation.  Laboratory  water  used  as  a  blank  must 
show  a  level  less  than  three  times  the  noise  level,  or 
be  corrected  for  before  reporting  of  results.  TOC 
samples  must  be  treated  to  remove  inorganic  carbon  and 
results  reported  as  nonpurgeable  TOC. 


Pesticide  Analyses  (pg/L) 


DDT  Isomer 

0.02 

heptachlor 

0.02 

heptachlor  epoiide 

0.02 

1 indane 

0.01 

chlordane 

0.02 

d iaz inon 

0.02 

mal a  th ion 

0.10 

toxaphene 

1 .00 

2.4-D 

0.06 

2.4,5-T 

0.06 

if 


I 


0, 


1  t 
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ENDIX  C 

LS  COMPLETION  LOGS 


Bon  no  No.  l-  _JI 
Hole  Size  6  in. 
Screen  Size  2  in. 
Casino  Size  2  in. 


_S1 ot  0.01  in. 

Mat '  1  Sch.  40  PVC 
Mat'  1  Sch.  40  PVC 


Lf)rat)nn  Cooro  i  r' it  .>•. 


F  i  1  ter  v.iter  i  a  ! 


..'■'-  JO  ;^.n: 


Geo  1  o 0 1  5 1 _ J.  Steinberg _ 

Date  St  art  ni  sh_ 

Contractor  WAR/WTP _ 

O'- i  Her  P.  Uricht 


Sketcn 


Depth 
( Feet ) 


Sample 


Grout  Type  Sand  Cement 

Protective  Casmn  steel _ 

Static  Water  Level _ 

Top  of  Well  Flevatinn  2-^^  .  ^ _ 

Drill  Type  6-in.  HoLlow  Stem  Auger 


Litholoqv 


i.CtAC'-j  iO.’-Pc  sc. 

ict Aci ,  crc;o.vsiC  ^v^c\VP,^ 

A. ext  r  'cxpcv'y  C '-s' ^i/,;  c , ■orc^'"tiN 
'/  ii-HOeo  CtO  R  fo/t^  ,  Sci^vpa^eii 

Qlcvy  ,  (0  ■Iti%  Sc\n6  j  Vt  OL 

Vl  -  -A.)  /~o9o  .  '  .  u'-l^  'OfOeCl'l  , 

'  '-cT  Vr?  <c/^\  r-'eA  Cl '■j’R  9/(c. 

■  S  • .  \  A-.  V  y 

ScvoCN  e  n  levy  .  IC '|i' ■.iCVi'tC-  -c  ^  A 

(  Ic  ''!i  j  .  £ci  fa.  ' ‘r  J 

5:  CX  AC-  V  ekes,  ,  '  C'''7t  S  j  C.L 

c. C\ .yc.tv/  C:\'.vy  1  '.'■9,:- 1- cvncl 

,  '  ' -1.7  ..  '  r:  «  A'l  O'.-.  A  it  ‘  'C'.vi 

' I'  '^1  <■')  .1  C-%  .  0  <  V  M  .  AC  1  i  t 

tc  AcCy  n  -A  Y  Ac 7  Ac 


Borinq  No.  L-  o _ 

Hole  Size  6  in. _ 

Screen  Size  2  in.  Mat 'I 

Ca<;inq  Size  2  In. _ ^Mat'1 

Geo  1 oq i S  t  J.  Steinberg _ 

Date  Start  ^  Finish 

Contractor  WAR/UTD _ 

..  Driller  p.  Wrieht 


S 1 0 1  O.OI  in. 

Mat '  1  Sch.  40  PVC 
Mat'  1  Sch.  40  PVC 


!  nr  at.  tn:!  (,<i  ;r  ;  i  r:  <t  (■<; 


F i I  ter  Mater i a  1 


Static  '/Jater  Level _ 

Top  of  'i^ell  F 1  e  V  a  t  i  n  n  ZLi^,  j  ^ 
Drill  Type  6- in.  Hollow  Stem  Auger 


it 

20-150  S.iod 

Cement 

6-in.  steel 

■1 

Bon  no  No .  l-  t-j 
Hole  Size  6  in. 
Screen  Size  2  in. 
Ca'iino  Size  2  in. 


_S 1 0 1  0.01  in. _ 

_Mat  ’  t  Sch.  4Q  PV’C 
Mat*1  Sch.  40  PVC 


Gei.  1  PCI i  s t  J.  Steinberg _ 

Date  St  arf^!  i  ni  sh  ■' 

Contractor  WAR/WTD _ 

Driller  p.  Wrieht 


iPf  at ' ml  Coof  '1 1  n ates 


F 1 1  ter  Mater la 1 s 


20- lU  rant. 


Or  nut  Type  Sand  Cement: _ 

Protective  Caf,  inn  6-in.  steel 

Static  Water  Level _ 

Top  of  Well  Flevat  inn  -7.7.  T, , 2  '' 
Drill  Type  6-in.  Hollow  Stem  Auger 


Sketch 


Depth 
( Feet ) 


Sample 


L  i  thol oqy 


uses  (3L/FT1 


V,  '  VC'.'vVc'J  st' ,  c  SOt^AC)  ft  COP  y 

C-Ctiz  V'iC-'  1  'f'o  C^i-'C.Vt  VtC\€.j  C  OOc>.iv.; e 'c. 
^  -''-'c.cccjAoj  <a<. .  I  ttcv.* 0  t Cl t  >  C-  P  - t-vT •') 

rf-jc.i'vf-  icL.ziiv  o'cvv •.NvvYi:’.!;  rt 

'avy  Vt  ■  /  IOcOAL  )  .  caC  '7  (_■%  ^clAcO 

n  '  c.  ’ _I  ..-o  r. .  ^  ,  /' 

U ,  r  <;  f.  J  .S  R  "rjr  ;  ,  .:o.v\ 'l  cul; 

c  Aq  'o'''Cw  A  '  .J.'S'iR  5  'r  F-"':  % 
anci  ^  ^  w, 

SCXA(Vi  SO'oo^.XC.  s.\ ixf  •  VxACi  , 

-'-OP  '^^C' 

3  Ct-vy  ^  i  a  p  , 

^  .Al.it  XI  .tL.  C  .  ISCA  iZC.'  '  I  I  \  1  X''  I 

lOV.?  .  o.c,!:r 

5C\3l.c;^^  i.c\x\i:-vi  SOcxA' ,  yiet  y  oe 

'Z" '-  'o)' oc. 

izi  <;lCx'\  F  .  •S  '  -'t'’  V  1  .-Of  cf  r  ^ 


O  '  -V' 


Lor. It  inn  Coord  i  n.ito 


03*^100  Size  2  in.  Mat '  1  Sch.  40  PVC 

Geo  loo  is t  J.  Steinberg _ 

Date  Start  jl  vi;'c.7  ' '7<S.  Finish  ::l/ i-  'K 

Contractor  WaR/UTD _ 

Driller  P.  Wright _ 


Mat'1  Sch.  40  PVC  Filter  .'-later  la  Is _ 20-30  S.ir.J _ 

Mat '  1  Sch.  40  PVC  Grout  Type  Sand  Cement _ 

_  _  Protective  Casino  6-in.  steel _ 

inish  z.jz-,1^^/  i-'K  Static  Water  Level _ 

Top  of  Well  F1  evat  inn  Z2''.  G1  '  s 
(’rill  Type  6-in.  Hollow  Stem  .-tuger 


Sketch 


Depth 
( Feet ) 


Sample 


Lithology 


e’*. 

.  \ 

( 

•  'J  ^  i. 

•  ■- 

c  r*  *\s> 

1 

C-CF  jl 

‘or 

S 

CV,^©  ./ 

".Vc 

v-v 

,  5C  -'-'0‘vr 

'■V  .  '  <c  'L 

■L'; 

t  3 

V 

s/.s  ^tc^’c, 

p  C  vXii's  > 

S'A 

\  , 

F.\1  cw  '-iuN 

C  \ 

C  1  v  ^ 

V.X  .■>  S-' ') 

V\ 

•'7-.,'-  -SV  r-  C7„ 

uses  I  (EL/FT) 
- 1 

I 


cv.xc^.  ;-e^:c.  .^k  v/s;lfc-.C  i7.i 


i  F-  ic\vso,y  ‘7\tvY  )'r‘C'“\  Scy^-’i;.  >  cxaU-'iCvT, 
!  *  'O  F'  '..v.-No  I V  f  '■  07  '%//')  ,  I'.i  ^  F 

,1 

vCv  OQ  ^  0 'i3r.i*j  ^  , 

^  .p''  oia:  f 

n  .jo'-s  .  V e  '  t;  Y  '  C  % ^ 

/"»  r  *  I  '  ' 

-  o  '  p  •/  'cLC 

lo'-'-*:-.  o'<v  I  a '.'•  V  p  e 

•Si-....-'’  v(  <•  .’ S  > ->  C.  r  >s  ,  Sc\in;..' 

'^1  '  "7  -  0  C  ' 

V  .  1  '  .  .V  ^  ^  .A  L>  '  ^  r-  •-  f  ^ 


■■o«,  ,2.  _c  f 


■'  rF'V-»-o 


•-  '  ■  •  *:  .  ;  1  .  -  L  'N  '  .--r  .K 

--SO-'  Ca.^c'v  .'.-c- ^o,x,  f  -A 

s  -  .  '  '  { 

r--  ■  -■  r  •.  .t'N  '"i  pcI'.a' ' 

''F'S:  ,i 
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LPP-; 

6  in. 

Slot 

0.  01 

in. 

2  in. 

Mafl 

Sch. 

AO 

PVC 

2  in. 

Mat'  1 

Sch. 

AO 

PVC 

I  ! _ ; _ 

Lor.ition  Coordinates 

Filter  Materials _ 20-30  Sand 

lirout  Type  Sand  Cemenc _ 

Protective  Casinq  6-in.  steel 


Geologist  j.  Steinberg _  Protective  Casinq_ 

Date  Start  v/.o.:/-:/  /(■<  Finish  .w.vC-  Static  Water  Level 


Contractor  WAR/WTD 
nr  1  1  1  er _ P.  Wright 


Top  of  Well  F  lev  at  ion  ror  <>,<■■/ 

Drill  T vpe  6- in.  Hollow  Stem  Auger 


Sketch 


Sample 


Litholoqy 


uses  (BL 


tiaOtlT 


•.  J 

--  0  ‘  JXv 

.n  c  V.  ievr  , 

„  >  '  t-  C<L 

•‘■k  f  v’ 

r  . .. 

--  Y  > 

~  /  r  r 

Oti-'-j  - 

■  V  .  (  ; 

'•s 

bf'c 

•  '  s  -  : 

'C.  ■ 

3C‘/, 

c 

J  ^ 

■  4  '  V 

J  '—'•S' 

. ' 

.'o.  VfCs. 

‘ 

?  ’  f  >  ' 

■t.  o..  j 

' '  9 

Cs- 

.-•,<4'-  0.0 

Gorino  No.  LPP- 


1  Ilf  .It  I  I.fi  Cl  lOr  •! 11  1 1 1> 


Hole  Size 

6  in. 

Slot 

0.  01 

in. 

Screen  Size 

2  in. 

Mat  ‘  1 

Sch. 

40  PVC 

fi'r,->-  Material',  C..::  ; 

Ca<;inq  Size 

2  in. 

Mat'  1 

Sc  h . 

40  PVC 

Sai’i'i  CijnujnC 

Geolnqist 

J.  Sceinberc 

Pr-ritf'cT  1  ve  C.asinri  6-in.  steel 

Date  Start  3 

^  ;/Fi  ni  sh 

-/■  / 

St  .It  1C  '.Jater  Level 

Contractor 

WAR/UTD 

-f'-'  r~ 

top  of  Well  Flevation  ^  s'"  ,i'. 

Driller 

P.  Wr IchC 

I'r  1  1  1  Type  6- in.  Hollow  Stem  Auger 

1  Depth 


wri 


Sketch 


SamD  1  e 


L 1 tholoqy 


uses 


*^K  ^  C  i- 


LPP- 

Lorat.  inn  Coorhin  itns 

6  in. 

Slot 

0.  01 

in. 

2  in. 

Mat’  1 

Sch. 

sO  pvc 

Filter  Materials  20-10  Sane 

2  in. 

Mat'1 

Sch. 

40  PVC 

Urout  Type  Sand  Cement 

son  no  no. 
Hole  Size 


,  neolociist  j.  Stoinbere 


Date  St  art  31 C^'D  Fi ni  sh  1 

Contractor  is’.\R/CTD _ _ _ 

f^oiller  p.  Wright  _ 


Protective  Casino  6-in.  steel 

Static  Water  Level 

Top  of  Well  Flevation  >0“  f 

I^rill  T vpe  6-in.  Hollow  Stem  Auger 


Depth 


Mat'l  Sch.  AO  PVC  Filtor  ‘•laterials 


Borina  No.  LPP-  _ 

Hole  '^ize  6  in. _ Slot  0.01  In. 

Screen  Size  2  in.  Mat ' 1  Sch.  AO  PVC 

Casing  Size  2  in. _ Mat‘1  Sch.  AO  PVC 

Geo  1 oq i St  j.  Steinberg _ 

Date  Start  2','}'-)^'’-/  r;  ^ 

Contractor  WAR/ivlTD _ 

Driller  P.  Wriehc 


Location  Cnorciinatcs 


-0-30  S. 


Grout  Type  Sand  Cement _ 

Protective  Casing _ 6-in.  steel 

Static  Water  Level _ 

Top  of  Well  Flevation _ ClI—JLLLII— 

Drill  Type  6-in.  Hollow  Stem  Auger 


Sketch 


Depth 
( Feet ) 


Sample 


_  I  t  i- 


L  i  tholoqy 


uses  (BL 


‘c.c  bc\ruj  v;'civ.r 

£.  'V  o_\cwy  I 

i  1^  -  OLr.c  V.A  j  Cli^C  vUj  -0 

F  10,  V  ' 


0.  rcC'  I .  s  0  t.  (  Q  7  ' 


•  A  T  •/ .  <  I  r  ; 


1'^  - 1  '.i -f 


■'.le  i'o'oc  ^'  C  r._‘.  ^ 


Bor  1  no  No.  LPP- 
Ho  le  Si  ze  6  in. 


LPP- 

6  in. 

Slot 

0.  01 

in. 

2  in. 

Mat*  1 

Sc  h. 

40 

PVC 

2  in. 

Maf  1 

Sch. 

40 

PVC 

Geolociist  j.  Scoinbert 


Date  Start^' ■  ,■ 
Contractor  w.\R/WTD 
Dr  i  1 1  er 


Sketch 


■  Finish 


Sample 


O  -  I  V  t 


oacar 


«i£Nr. 


location  Coordinates _ 

Filter  Materials _ 2D-30  Sand 

Grout  Type  Sand  Cement _ 

Protective  Casino _ 6-in.  steel 

Static  Water  Level _ 

Top  of  Well  Flevation 

Drill  Type  6-in.  Hollow  Stem  Auger 


Lithology 


bt\r>  c  tj  *r  1  ^ 

V.  OC4  A  q  0  Uv.  1 

uY.  (!■  <l.lc'.\y  ^  'R 

,  „ 

C; !  1 

>  'DPc^.o.y  - 

lC-'\  ‘ 

O  ! 

'cUyV  CvAO 

r'oe  ,  c<.  AC.  c .S«: 


<  iC''  s/>  )  ,  sc\Vl;  LcL'-c 
Sc^oc'' M-  Li 

-<-1 1  c.'  >  cariWV— 


Location  Coordinates 


Borino  No.  lpp-  (3 
Ho  1 e  Si ze  6  in. 
Screen  Size  2  in. 


Slot  0.01  in. 
_Mat '  1  Sch.  AO  PVC 
Mafl  Sch.  40  PVC 


Casing  Size  2  in. _ Mat'1  Sch.  4 

Geo  1 OQ i st  j.  Steinberg _ 

Date  Start  3'.2Sr-'-'  1  Fi ni sh  r,- 

Contractor  WAR/WTD _ 

Gr i 1 1 er  P  Wrieht 


Filter  Materials _ 20- 3Q  _ 

tlrout  Type  Sand  Cemenc _ 

Protective  Casing _ 6- in.  steel 

Static  Water  Level _ 

Top  of  Well  Flevation 

Drill  Type  6- in.  Hollow  Stem  Auger 


Sketch 


Sample 


Lithology 


APPENDIX  D 

FIELD  SHEETS  FOR  APRIL  AND  SEPTEMBER  1984  SAMPLING 


^^ODY  AFB  PHASE  I  IB  HELD  SAMPLE  SHEET 


Sar^Uing  SiteA^'ll  No.  :  L.**  1 

Saipl'.'  I/xatioo  Description: _ tU  ^AfJ 0  ii—L~  J.  t  6^  [  )  —  "SZLtZ.  CF 

PIlL,  afplox.  ypyFdhr.^  pe^fA^ize.  ki 


Sai^ili'si  hv: 


Date:  V/JZV’  /F  ^  Timr  lOO  Q 


Site  Conpletion 


•—  (T. 

U-  r- 

— ^ 
.  C3 

1  Vw  M 

(/JSC 
IC/?  i-» 
0-  ^  «5 

a-  a;  a-  3 

i=TI  ■ 

c  ,  C-'  C  1  c, 

1)  ‘  j-i  l£  ^ 

U  W5  !■<  ‘  W5 

-|j  fcjS- 

^ 

;  ^1 

IN  SITU  MEASURfMENTS 

X 

X  X 

X 

X  1  X 

P'^  ? 

X 

X  X 

X 

X  i  X 

“  - 

Specific  conductance  jcSZ>  uiho/can  (3 

2J  ^  2S  -c 

X 

X  i 

X 

Depth  to  water  surface  from  casing  top 

5  '  " 

X 

X : 

X 

i  X 

Voline  of  water  purged  prior  to  sanpling 

_ LS. _ Q  * _ 

X 

1 

Sarrple  depth 

j 

X 

i 

i 

Total  water  depth 

1 

X 

Auger  hole  depth 

:  Depth  to  water  in  auger  hole 


SAMPLE  COLLECTION  AND  PRESERVAnON 


1 

i 

1 

1 

t 

Container  Paraneters  to 

Preservat ion 

Holding 

Container 

! 

Description  be  Analyzed 

htethod 

Time  (d) 

No(s) 

1  Q 

X 

„ 

A 

X 

X 

4  oz.  plastic  DOC 

Filter,  HCl,  4’C  28 

1  ® 

xi 

X 

X 

40  ml.  vials  (2)  TOX 

14 

Xf  XZ 

I  © 

X 

X 

X  i 

4  oz.  plastic  CXX) 

H2SO4. 

28 

hi 

!  Q 

1  1 

1  ; 

X 

X 

»! 

X 

1  qt.  glass/Tefl.  OilflrCrease 

H2SO4,  4*C 

28 

GZG 

X 

X 

1  qt.  glass/Tefl.  ftienols 

H2SO4,  4'C 

28 

i  ; 

' 

X* 

40  ml.  vials  (4)  VQA 

4'C 

14 

'  (p 

t 

X; 

X 

i 

1 

X 

1  qt.  glass  Metals  (8) 

Filter,  ICIO3 

28** 

tAZt 

i 

X  i 

1  qt.  glass  Le.ad 

Filter,  HNO3 

180 

;  (3> 

Xf 

1  qt.  glass/Tefl.  Pesticides 

4’C 

40 

CIr 

1 

' 

xJ 

1  qt.  gl.ass/Tcfl.  Herbicides 

MCI,  4"C 

40 

Nl 

X 

1  qt.  glass/Tefl.  IXJT 

4’C 

40 

1 

i 

KISCEUAf^rUS 

i 

X 

Record  observations  of  fuel  cont/tniaition  in 

soil. 

1 

X 

1 

1 

X 

Place  and  record  ninixjr  of  permi/if'nt  location 
Describe  s.itpling  value  locati'on. 

rTvi.'df.er. 

am-T.'TS 

A*; 

)  oss; 

IKVAnOf 

s 

L^ETljU  fl^'ZMAlLGZ. 

5  SUoiAjt-y  CAJUEJ  Df-^ 

Sanple 

Ito. 


15GZI 


j 


*To  t*'  arcltiveri. 

♦V..lls  S'-).  M,V“1W,,  aivl  M/'iH-P  only. 

*^y*.  (It/s  for  rn’roir'/,  h  tirnths  for  .'’.Ivr  n-tals. 


D-1 


Saipling  SiteAfell  No. :  Lt  2- 
Sarple  Location  Description; _ 


Sanpleti  by:  K  n  (5  / 


Date: 


Tire:  _  /  / 


Site  Completion 

.Checklist. 


7? 


i? 


S'  ^ 

23 


(2) 

c2) 


(3 


0 

0 


s 


Q 


X! 


CO 

a> 
rs 

0)  Q 

^  0) 

e  f 


0) 

•g  ^ 
(£^ 


X 

X 

X* 


: 


IN  SnU  NEASUREXENTS 

pH _ 


Specific  conductance  ^3  tnho/an  (3_ 
Depth  to  water  surface  from  casing  top 


Tf 


Z7  ®  25  “c 


Volone  of  water  purged  prior  to  sanpling_ 
Sarple  depth _ 


/& 


Total  water  depth_ 
Auger  hole  depth 


Depth  to  water  in  auger  hole 


SAMPLE  OOLLECnON  AND  PRESERVATION 


Container 
Description 

4  oz.  plastic 

40  ml.  vials  (2) 

4  oz.  plastic 

1  qt.  glass/Tefl. 

I  qt.  glass/Tefl. 

40  ml.  vials  (4) 

1  qt.  glass 

1  qt.  glass 


1  qt.  glass/Tefl. 
MISCELLANDOUS 


Paraneters  to 
be  Analyzed 


Preservat ion 
Method 


Holding 
Time  (d) 


Container 

No(s) 


DOC 

Filter,  HCl,  4*C 

28 

IDX 

4*C 

14 

COD 

H2SO4,  4*C 

28 

Oi l&Grease 

H2SO4,  4*C 

28 

Phenols 

H2SO4,  4-C 

28 

VGA 

4’C 

14 

Metals  (8) 

Filter,  HNO3 

28** 

Lead 

Filter,  HN03 

180 

Pesticides 

4'C 

40 

Herbicides 

HCl,  4*C 

40 

DDT 

4*C 

40 

T7 


X3 

b(% 

GZS 


C3 


Record  observations  of  fuel  conC.'ni.n.tt ion  in  soil. 
Place  and  record  mniier  of  p»TnvTnent  location  marker. 
Describe  sarpling  val*fe  location. 


Sairple 

No. 

IS6.3i 


coMjirs  A'®  OBSERVATIONS  tOATEJl.  TUf^iJi  ^  M^ILX~Y  0(^~AUgE  K)6  ODC^  ^ 


*To  (»■  arcliived. 

Wells  No.  MMU-b,  art\  MAFB-R  only. 

**28  dnvs  for  m-rcurv,  b  months  for  other  nwtals. 

D-2 


AFB  PHASE  IIB  Flfin  SA^PLE  SHEEr 


Sanpling  SiteAfell  No.: 

Saiple  Location  Description: _ 


Sanpled  by:  /^dS/SJC 


<;rre  i  - 

'III-  a>G. 


\/J  LAULFULl- 
f  Zi'JAmp 


Site  Coup  let  ion 


LPP 

Wells 

LPP  Surface 
Water 

DDT  Area 
Wells 

POL  Area 
Alger  Holes 

Pot  .able 
Wells 

X  i  X 

X 

X 

X 

t,  X 

:]  x| 


/I  X 


u  X! 

^  xi 

s)  X  j 


aw? 

JML 


r  ^  IN  SIH)  MFASlMMENrS 


X  X  X  I  X  Specific  conductance  1 C  0  irtio/c3n  P  O-  \  .  O _ 

X  Depth  to  water  surface  from  casing  top  ^  ^  ^  * 

X  X  Volure  of  water  purged  prior  to  sanpling_  //?  C,J 

X  i  Sarple  depth _ ^ 

X  j  Total  water  depth _ 

X  '  Auger  hole  depth _ 

X  '  i  Dtpth  to  water  in  auger  hole _ 

'  •  i 

;  i  SAMPLE  OOLLECnON  AND  PRESERVATION 

I  - 

I  Container  Parameters  to  Preservation  Holding 

!  Description  be  Analyzed  Efethod  Time  (d) 

X  X  ,  X  ^  02.  plastic  DOC  Filter,  HCl,  4*C  28 

X  I  X  AO  ml.  vials  (2)  TDX  A'C  lA 

X  X  I  A  02.  plastic  CC®  H2S0^,  A'C  28 

X  X  X  1  qt.  glass/Tefl.  Oil&Grease  H2SO4,  A'C  28 

X  1  qt.  glass/Tefl.  Rienols  H2SO4,  A'C  28 

X*  AO  ml.  vials  (A)  VOA  A'C  lA 

X  X  1  qt.  glass  Metals  (8)  Filter,  HNO3  28** 

I  X  I  1  qt.  glass  Le-ad  Filter,  HN33  180 

i  I  I 

1  !  XT  1  qt.  glass/Tefl.  Pesticides  A'C  AO 

I  I  X1  1  qt.  glass/Tefl.  Herbicides  HCl,  A’C  AO 

I  X  !  1  qt.  glass/Tefl.  DDT  A’C  AO 

[  ^  :  > 

‘  mSCELUNEOUS 

;  X  I  Record  observations  of  fuel  contaninat  ion  in  soil, 

y:  Place  and  record  mrlier  of  permarn'nt  hxration  marker. 

I  X'  Describe  saqiling  valwe  location. 

TS  AVT)  oas.EK’/ATioNS  (U/jTTE/L  V(zif~y 

:/j  rjLK.Y  ,  )jo  ooce  . 


®  2:?  'c 


Container 

No(s) 


Sample 

No. 


Fo<  ?e 


*")  '  !»■  arcuivi'l. 

tVlells  ‘k>.  arul  “AFi'-b  oiilv. 

**2^  <iav;;  for  mTCir/.  n  mtwith,.;  for  other  ni't.als. 


MOODY  APB  PHASE  IIB  FIELD  SAt^LE  SiEET 


Satpling  SiteAfell  No. :  L.  **  ^ 

Satiple  Location  Description: _ I  .  LAkj^Fj. 


SarpleH  by:  _ KJ) D  /  ^ 

Site  Conpletion 


S  J2  i2 

•g  ^  B.  .-H 

I  S  3  §: 

J  1-' 


o 

a;  Q  W 

^  ? 

Lj  (t  . 


u  a;  _b  ^  7^ 

0)  w  «  <  -S  « 

^  I  2  I  <S:^ 


i>  X 1 


IN  SITO  MEASUREMENTS 


Specific  cotviuctance  s -4 _ uiho/an  (?_ 

Depth  to  water  surface  fron  casing  top _ 

Vo  lone  of  water  purged  prior  to  sanpling_ 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECTION  AND  PRESERVATION 


Container 

Description 


Paratieters  to  Preservation  Holding 


be  Analyzed 


Method 


Time  (d) 


ccmDirs 


OBSFITATiaK 


X  I  X  ^  oz.  plastic  DOC  Filter,  HCl,  4*C  28 

I 

I  X  AO  ml.  vials  (2)  TOX  A'C  X  f  J  -  /  ^ 

X  A  oz.  plastic  000  H2S0^,  A’C  28 

X  X  1  qt.  glass/Tefl.  Oil&Grease  H2SO4J,  A*C  28 

1  qt.  glass/Tefl.  Fhenols  H2S0^,  A*C  28 

X*  AO  ml.  vials  (A)  VQA  A*C  lA 

X  1  qt.  glass  Metals  (8)  Filter,  HNO3  /Yi  I  ^  28** 

X  1  qt.  glass  Lead  Filter,  HNO3  180 

XI  1  qt.  glass/Tefl.  Pesticides  A*C  d.  I H  ^ 

X1  1  qt.  glass/Tefl.  Herbicides  HCl,  A’C  AO 

1  qt.  glass/Tefl.  DDT  A*C  AO 

'  MISCEUANHOUS 

I  Record  observations  of  fuel  cont^ination  in  soil. 
Place  and  record  nii7f>^r  of  p<'rtnanent  Icxratiixi  rairker. 
j  xj_  Describe  s.^rvling  valvii'  location. 

ATiais  Qj~>lJC)TTr  h  tJZ  5At<‘^c  L-Md 


25  -c 


Container 

No(s) 


/5C-V0 


'-U-j  U  b  lTt  0  tj  5 


\p‘  .irchiv***!. 

n,>ell.s  Ho.  MV'-IW.,  ,M\F}V-6,  .nil  M,\E>-8  onlv.  ^  <2.C.  f] 

**28  davs  for  m-rciirv,  6  rrtsith.s  for  other  rn  tals. 

AbblT2/)fML  SA/^fiL£  /yJ5. 


ik  Q.c.  FieUj  SHEETS  FoF. 


M30OT  ATB  PHASE  IIB  FIELD  SAMPLE  SHEET 


S.Tnpling  Site/Well  No.:  _Li^ 
S,-iT^5le  Location  Description: _ 


S^irrled  bv: 


Date: 


Tine: 


Site  Corpletion 
Checklist _ 


cu  S 


X 

X 

X 

X 


X  i 
X  I 


XI 

I 

xi 


a; 

J  CJ  I  ■=  ' 


JS 


LN  Smj  MEASURHCOTS 
P« _ 


Specific  conductance 


LMrho/an 


Depth  to  water  surface  from  casing  top _ 

Volime  of  water  purged  prior  to  sanpling 
Sarple  depth _ 


Total  water  depth 
I  Auger  hole  depth 


Depth  to  water  in  auger  hole 


SAMPLE  COLLECTION  AND  PRESERV-AHON 


Cont  ainer  Parameters  to 

Preservat ion 

Holding 

Container 

1 

Description  be  Analyzed 

Method 

Time  (d) 

No(s) 

X 

X 

X 

X 

X 

A  oz.  plastic  DOC 

Filter,  HCl,  A'C 

28 

rn 

X 

X 

X 

X 

AO  ml.  vials  (2)  TQX 

A*C 

lA 

XI3XM 

bis 

xi 

X 

X 

X 

A  oz.  plastic  OC® 

H2SO4,  A*C 

28 

1 

xl 

X 

X 

X 

X 

1  qt.  glass/Tefl.  OilSGrease 

H2SO4,  A*C 

28 

G3I 

! 

X 

X 

1  qt.  glass/Tefl.  Rienols 

H2SO4,  A'C 

28 

j 

X* 

AO  ml.  vials  (A)  VC^ 

A'C 

lA 

yl 

Xl 

X 

X 

X 

1  qt.  glass  Metals  (8) 

Filter,  HNO3 

28*rk 

mis 

X 

1  qt.  glass  Lead 

Filter,  Hf03 

180 

xi 

1 

xl 

1  qt.  glass/Tefl.  Pesticides 

A'C 

AO 

cs 

i 

Xl 

1  qt.  glass/Tefl.  Herbicides 

HCl,  A'C 

AO 

HS 

1 

X 

1  qt.  glass/Tefl.  DOT 

A'C 

AO 

MISCELLANFXX’S 

Record  observations  of  fuel  contamination  in  soil, 
y:  ;  Place  and  record  minber  of  pemanent  location  rmrker. 

;  x'  Describe  s-irpling  value  location. 

am::rs  ami  nRSEiwATi(Tis_  1 5  Co  ^  I  ~  H i  (H S)  S 

SPJif.^D  s  fSZ-D  (^,‘^S-r) 


VOl.  ■  '95' o' 

of  si<r,  j^c 


/s^'f  /  - 


Sni<€J>  UfTTH 


CAX 


!»'  nri*hiv»-l. 

♦V.lls  *ii.  MAEIW4,  H'E'H-b,  atil  M.-\Eh-‘<  onlv. 

davs  for  mTOirv,  b  months  for  other  tn’tals. 


D-5 


MX)OY  AFB  PHASE  ItB  FIELD  SA^PI£  SHEET 


Satpling  SiteAtell  No. :  I  ”  ^ 
Sarple  Location  Description: _ 


Sarpled  bs':  _ 

Site  Conpletion 


I  c  c5  Q  c; 

ui  OJ  h  ^  ^ 

CO  I  ^  J  <U  V  ^ 

^  1 5  e  I  «£^ 


i  ^  §  I  s; 


IN  SITU  MEASUREMENTS 


<1  X 


X  Specific  conductance _  unho/an  (3_ 

Depth  to  water  surface  from  casing  top _ 

X  Vjlune  of  water  purged  prior  to  sanpling_ 

Sarple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

i'  SAMPLE  COLLECTION  AND  PRESERVATION 

Container  Paraneters  to  Preservat 
Description  be  Analyzed  Method 

X  4  oz.  plastic  DOC  Filter,  HCl 

X  40  ml.  vials  (2)  TDX  4‘C 

4  02.  plastic  COD  H2S0^,  4'C 


40  ml.  vials  (4) 
X  1  qt.  glass 
1  qt.  glass 


Preservat ion 
Method 

Holding 
Time  (d) 

Filter,  HCl,  4°C 

28 

4‘C 

14 

H2SO4,  4’C 

28 

H2SO4,  4’C 

28 

H2SO4,  4'C 

28 

4'C 

14 

Filter,  HNO3 

28** 

Filter,  Hf03 

180 

4'C 

40 

HCl,  A'C^^ 

40 

4'C 

40 

1  qt.  glass/Tefl. 


MISCEU/iNBOUS 

I  - 

!  Record  observations  of  fuel  contamination  in  soil. 
Place  and  record  mirber  of  permanent  location  marker. 
XI  D<:scribi.‘  s.Tr^iling  value  location. 


Container 

No(s) 


Kfsr  X/6 


CZ  Mil 


OTM-^’TS 


ORSERVATIOfJS 


ntcex  l^/TTH  J  aJ.  3053 -hz 


Cjo/^.eiuE3  fl'ierrA 


■*'!:)  archivtrl. 

f;-).  MfVTW.,  HVlk-A,  ani  M,\re-R  onlv. 

**?H  liavs  fur  o'roirv,  6  months  for  other  irr'tals. 


l^C7S  -  l^C..  Y<3  rj.  each  (X{7  16) 

,  ,,„v.  SUl  cL 


KXOY  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Sampling  SiteAfell  No. :  l»  **  IS^ 

Satiple  Location  Description: _ q  TT" C 


L _ Sto  lanofil 


Date:  F  Tire:  QSFO 


Sarplcsi  by: 


£  n'^  /  FJC 


site  Cotipletion 


•  -<  w 

13  7" 

C-  3 

-J 

- 

S 

C 

«4>4 

u  u 

J?  £ 

C 

c; 

o 

Vi 

d) 

0)  Q 

^  - 
u 

J  a' 

P  2< 

C 

1 

■■ 

1 

X 

X 

X 

D 

X 

X 

X 

X 

X  1 

X 

X 

j 

d> 

X 

X 

X 

X 

X 

X 

X 

IN  SITU  MEASUREMENTS 

pH _ 


iLl. 


Specific  conductance  ^  'S  unho/cm  X-0 

Depth  to  water  surface  from  casing  top _ 


39  s>  7S  \c 


91Z 


Vokire  of  water  purged  prior  to  sanpling 
Saaple  depth _ _ 


/  -/  Or^ 


f 


Total  water  depth_ 
Auger  hole  depth 


Depth  to  water  in  auger  hole 


Gj 

a 


I 

j 

01 


i  ! 


X' 


SAMPLE  OOLLECnON  AND  PRESERVATION 


i 

1 

1 

j  Container 

1  Description 

ParatiEters  to 
be  Analyzed 

Preservation 

Method 

Holding 
Tire  (d) 

Contaiiaer 

No(s) 

X 

!  X 

4  oz.  plastic 

DOC 

Filter,  HCl,  4*C 

28 

-TZ? 

X 

40  ml.  vials  (2) 

UK 

4“C 

14 

X7^X1... 

X  1 

1 

4  02.  plastic 

OOD 

H2SO4,  4'C 

28 

X 

X 

1  qt.  glass/Tefl 

.  Oil6Crease 

H2SO4,  4*C 

28 

QX  g_  . 

1  qt.  glass/Tefl 

.  Rienols 

H2S0^,  4’C 

28 

X* 

40  ml.  vials  (4) 

VGA 

4*C 

14 

X 

1  qt.  glass 

Metals  (8) 

Filter,  HNO3 

28** 

MI9 

X 

1  qt.  glass 

Lead 

Filter, 

180 

1 

1 

x^ 

'  1  qt.  glass/Tefl 

.  Pesticides 

4'C 

40 

C7 

x^ 

1  qt.  glass/Tefl 

.  Herbicides 

HCl,  4'C 

40 

_iL3 _ 

1  qt.  glass/Tefl 

DDT 

4'C 

40 

MiSCTiJA»:>yxjs 

Record  observations  of  fuel  contaniaat ion  in  soil. 
Place  anil  record  mntxjr  of  permanent  locatirn  marker. 
D-scriN'  scj-^iling  valve  location. 


Sanple 

No. 


(r>t^?.TS  A\T'  OKSERMTlir.-S  [iJAiTL.  I  i-iFB  1 0  EFt 


C>^iAUGF  ^  HO  obo^ 


r*-  .iri'Miv***!. 

*^*'11^  .'ll*]  ^Ar':''-r  onlv. 

linv^  r.T  iTiTC'irv,  ft>r  oth»»r  n>t.ils. 

D-7 


S*»Tpled  by: 


■j  ^ 


■nJL  OF  i" 


S'l  u  -F 


Sice  CoTTplcCion 


o 

u 

VM  (v 

W  U  0-' 

J?  2  ^ 


<  -C  tf) 

u  <?  «-• 
j  c;  ^  ^ 


LN  SITTJ  MEA-SORDCirrS 


Specific  conductance 


uriio/on 


Depth  to  water  surface  from  casing;  top _ 

Volime  of  water  purged  prior  to  sairpling  x 

Sanple  depth _ _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole 

SAMF1£  OOLLECTION  AND  PRESERV^iiTIOtl 
Container  Paraajters  to  Preservation 
Description  be  Analyzed  Method 


^  7  Vy- 

JtT'U  . 


Iblding 
Time  (d) 


p  X|  X  X  X  4  oz.  plastic  DOC  Filter,  HCl,  4'C  28  / 

^  X|  X  I  X  40  ml.  vials  (2)  TDX  4'C  14  X ^ 

('  xl  X  X  4  oz.  plastic  OOD  H2S0^,  4'C  28  Q 

<)  Xj  X  X  X  1  qt.  glass/Tefl.  Oil&Grease  H2SO4,  4'C  28  (^2 

XX  1  qt.  glass/Tefl.  Phenols  H2SO4,  4'C  28  _ 

I  X*  40  ml.  vials  (4)  VGA  4'C  14  _ 

<)  Xj  X  X  1  qt.  glass  Metals  (8)  Filter,  Hf03  28**  /V) 

!  I  I  X  1  qt.  glass  Lead  Filter,  HIJO3  180  _ 

;  I  X1  1  qt.  glass/Tefl.  Pesticides  4'C  40  (Z 

X  ,  !  I  i 

^  I  I  I  Xt  1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40  H 

'  i  Xj  I  1  qt.  glass/Tefl.  DOT  4'C  40  _ 

i 

I  MISCELLANBOUS 

'  X  I  Record  observations  of  fuel  cootanin-ition  in  soil. 

X  ^  i  Place  and  record  nuiixir  of  p'rmi/ient  loc.ation  mirker. 

I  tX-scribe  sar^ling  value  loc.ition. 

cr^f+^'TS  A*a)  oasEWATioN-s  OMTT/^  MILKY  FlKK  K6 


Container 

No(s) 


*"10  t'»'  arciliviri. 

fk^'lls  No.  MAFfW.,  H\FH-b,  ar»t  .MAFK-8  only. 

**28  davs  for  tn  reurv,  6  nimths  for  other  in'tals. 


HXHTs'  AH'  PHASE  I  IB  FIELD  SAMPLE  SHEET 


Saipling  SiteAfell  No. :  LP9-1 
Sanple  Location  Description: _ 

S<Trpled  by:  _p.Dg  /  uJor  ‘‘ 


Site  vxicplction 
fh/^rV  1  i  «:r 


c 

u 

a 

u  u 

(V 

Area 

r  Holes 

&■  ^ 
12 

g  a 

J  01 

P  “ 
~  ^ 

X I  X 

X  i  (^1  X 
xi  (j4 
x|  X ! 


X  I  X 
X  X 


IN  SITU  KEASURETS.TS 


P»  T.r _ 

Specific  conductance  \  'x>1  O  urho/an  f3_ 

Depth  to  water  surface  from  casing  top _ 

Volare  of  water  purged  prior  to  saiTpling_ 

Sarrple  depth _ 

Total  water  depth _ 

Aujter  hole  depth  _ 

Depth  to  water  in  auger  hole _ 


7j^ 


X:  X 

X  X 

Xj  X 

X  X 

X  i  X 


X|  X 


X  X 

X 
X 

X  X 


ANT)  ORSER/ATTDf.'S 


Sfi.MPI£  OOLLECnON  AND  PRESERVATION 
Container  Paranuters  to  Preservation  Holding 
Description  be  Analyzed  Method  Tire  (d) 

k  oz.  plastic  DOC  Filter,  HCl,  A'C  28 

40  ml.  vials  (2)  TDX  A'C  14 

4  oz.  plastic  OC®  H2SO4,  4°C  28 

1  qt.  glass/Tefl.  Oil&Grease  H2S0j^,  4'C  28 

1  qt.  glass/Tefl.  Rienols  H^SO^,  4’C  28 

40  ml.  vials  (4)  VGA  4*C  14 

1  qt.  glass  ^ Metals  (8)  Filter,  11103  28*^ 

1  qt.  iglass  V ''*■■'''  Le.id  Filter,  11103  180 

1  qt.  glass/Tefl.  Pesticides  4°C  40 

1  qt.  glass/Tefl.  Iferbicides  HCl,  4°C  40 

1  qt.  glass/Tefl.  DOT  A'C  40 

■MISCEIJA^HH.'S 

Record  observations  of  fuel  coir.'r-.inaticn  in  soil. 

Place  and  record  niir<>'r  of  [lernvuient  location  mirker. 
Describi"  s.-iirdiri):  v«T«e  location. 

1  ^  t.  t-  (■  r  .  V  r.  *.\vy 


Container 

No(s) 


BIO 

G30 


two  Is  til.  MAFh^'.,  .in'.  M-M-B-'-  oelv. 

*'*7h  davs  for  n-rnirv,  4  rmths  S  t  e:  her  r»-t.als 


MXW  AFB  PHASE  IIB  HELD  SAMPLE  SHEET 


Sanpling  SiteAtell  No.:  LfP  -'1. 
Sanple  Location  Description: _ 


Sanpled  by:  f  \/JG  ( 

Site  Completion 


flj 

u  ^ 

^  PS  OJ  o  ^ 

u  U  0)  w  x  7; 


nate:  ^  / Z3  / 


^1^  ^  ^  :^is  g*  (£  ^ 

!  ^  -  Q  i  ■< 


X  .J^\ 

^  (Ji 


(i  -'X-  X 

I 

(i  iX  X 


C  (g  X 

(  £  X 

M  X 


^  :  X]  X 


X  j  X 

1  ^ 

X 

X  X 


IN  SITU  MEASUREMENTS 


Specific  conductance  '  Q  t-nPio/can  P 

Depth  to  vrater  surface  from  casing  top _ 

Volune  of  water  purged  prior  to  sanpling_ 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERjEATIOl 
Container  Parareters  Co  Preservat 
Description  be  Analyzed  Method 

4  oz.  plastic  DCK  Filter,  HCl 

40  ml.  vials  (2)  TDX  4*C 

4  oz.  plastic  OOD  HoSOa,  4°C 


Parareters  Co 
be  Analyzed 

Preservation 

Method 

Holding 
Time  (d) 

Dcx: 

Filter,  HCl,  4°C 

28 

1  TDX 

4*C 

14 

OOD 

H2SO4,  4“C 

28 

..  Oil&Grease 

H2SO4,  4*C 

28 

L  Itienols 

H2.SO4,  4*C 

28 

•  VGA 

4'C 

14 

,1.  Metals  (8)  Filter,  HNO3 

28** 

■>€.  Lead 

Filter,  HNO3 

180 

L.  Pesticides 

4'C 

40 

L.  Herbicides 

HCl,  4’C 

40 

L  DDT 

4'C 

40 

Container 

No(s) 

T-T,! 

x-is,  X-2q 
D-W 
G  -n 
P-X 


;  xl  .  I 


ccmxrs  and  ORSE.R'/AnoNS 


MISCEU^SOUS 

Record  ohserN’atims  of  fuel  coiCrTiiaiC  ion  in  soil. 
Place  and  record  ntirber  of  ptjrnvjncnt  Incatim  nvirker. 
Describe  s.arpling  wive  Location. 

....  r  . . I  T,./..  ..c  .. 


*To  N-  arduvfd. 

tVtells  No.  MAFTV-4,  EV\FB-6,  ar»i  MAE'H-R  only- 

**28  days  for  mfrcurv,  f>  months  for  other  ni:t.Tls 


MX)DY  AFB  PHASE  I  IB  FTELO  SAMPLE  SHEET 


Sanpling  SiteAfell  No.:  L99-3 
Saiple  Location  Description: _ 


Sanpled  by:  C  6 

Site  Coirpletion 
Qiet:klist _ 

O  10 

u  O) 

nj  *5 

u-i  C  (DO 

u  u  V  ^ 

10  CO  3  OJ  Vi  to  < 

^  t75  4-1  •  u 

CU  ^  "J  (D 

Ss  I  :4'  £  I 

,  ^  ^  , 
cl  X  x|  X 

(1  Ol|  xI 


S'JC 


IN  SITO  ME:ASURE>enS 


Specific  conductance  '2.'>  o  urho/cm  /?_ 

Depth  to  water  surface  from  casing  top _ 

VoluH  of  water  purged  prior  to  sanpling_ 

Sample  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Etepth  to  water  in  auger  hole _ 

SAMPLE  OOLLECndN  AND  PRESERVATiai 


25 


<!  (x)  X 

<1  (!:|  X 

<  Q|  X 

(  Oj  X 

Q\  X 


X  X 


X  X 


Container  F 
Description 

A  oz.  pla.stic 

AO  ml.  vials  (2) 


Paraneters  to  Fhreservation  Holding 


be  Analyzed 


htethod 

Filter,  HCl,  A*C 


Time  (d) 


A  oz.  plastic  GOD  HoSO^,  A'C  28 

I  qt.  glass/Tefl.  Oil&Grease  H2S0^,  A’C  28 

1  qt.  glass/Tefl.  FVienols  H2.S0^,  A'C  28 

AO  ml.  vials  (A)  VCA  A'C  lA 

1  qt.  -glass  Metals  (8)  Filter,  HNO3  28*^ 

1  qt.  glass  Lead  Filter,  HNC)3  180 

1  qt.  glass/Tefl.  Pesticides  A'C  AO 

1  qt.  glass/Tefl.  Herbicides  HCl,  A'C  AO 

1  qt.  glass/Te*^l.  DOT  A'C  AO 

MISCELLAlg-nUS 

Record  observations  of  fuel  cont. "mi nation  in  soil. 
Place  and  record  mirfier  of  permanent  location  marker. 
Describe  sarpling  val^-  lixation. 


Container 

No(s) 


D6 

G3L 

pLf 


a>M-T.T.^  A*"'  OPCW/ATinto  v.J;. 


I . ,  /o  0  la  ) 


VAf'lW* ,  MVFJi-h  only, 

d/ivs  tor  rri'rom/,  6  rrrnths  for  oth»*r 


MXOT  AFB  PHASE  HR  HELD  SAMPLE  SHEET 


Sartpling  SiteAfell  No.:  Lyp-4 
S^BTple  Location  Description: _ _ 


Sarpled  by;  K^£  /  UJ  /  ^ 
Site  Cocpletion 


w  w  3 

Kta  ^  C/j 

I  S  §  I  g; 


X  0^ 

X  (% 

X 

X  ^  X; 


i  ^ 

1  ^  0)  4;  ^ 

.2  t  -§^2 

<0  — ^  iJ  ' 

^  e  ^ 


a 

X!  (fx 


X 


IN  SITU  EJEASUREMENTS 


ptt  H .  9  _ 

Specific  conductance  19'^  irho/an  (3  '  j  ^ _ 

Depth  to  water  surface  from  casing  top _ 3  I 

VoluTE  of  water  purged  prior  to  sanpling_  %  Cy:\\.^S  I 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLEOTON  AND  PRESERVATION 
Container  Paraneters  to  Preservation  Iblding 
Description  be  Analyzed  Method  Time  (d) 

4  oz.  plastic  DOC  Filter,  HCl,  4“C  28 

40  ml.  vials  (2)  TOX  4*C  14 


Z23. 


25"  "c 


Container 

No(s) 


zsa 


X'2  S  , 


4  oz.  plastic  COD  H2S0^,  4*C  28  0  -  2  C 

X  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  4*C  28  6 

1  qt.  glass/Tefl.  Rienols  H2.S0^,  4°C  28  P  -  3 

40  ml.  vials  (4)  VQA  4°C  14  _ 

X  1  qt.  .glass ft ..s H .  Metals  (8)  Filter,  HNO3  28**  H  ~  l3 

1  qt.  glass  ,.''-iKc  Lead  Filter,  HNO3  180  _ 

XI  1  qt.  glass/Tefl.  Pesticides  4'C  40  _ 

X1  1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40  _ 

1  qt.  glass/Tefl.  DDT  4'C  40  _ 

MISCEUANEOUS 

I  Record  observations  of  fuel  coot.miaatioo  in  soil. 

Place  and  record  nurher  of  pemvinent  location  imrker. 

Describe  sampling  location. 


CtmiTS  AND  OaSEWATIONS  v, 


*Tn  bi.  ardi  ivinl. 

TWclls  No.  MALTW.,  .ar»l  M,\Fh-8  only. 

**28  days  for  mrjrcvirv,  h  months  for  other  tn-tals 


MDOOT  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Sanpling  SiteAtell  No.:  Lpf-r 
Sariple  Location  Description: _ 


SarT^^led  by:  1^  '  la,-  Q  T  '  ' 

Site  Conpletion 


&) 

c  ^ 
“.5.2; 


¥  23  a 


Ui  3)  w 

u  jfl  <  ^ 

3  I  ^>2  I  0:5, 


IN  SITU  MEASUREMEtnS 


Specific  conductance  ^•TO  urrho/cm  2.CJ 

Depth  to  water  surface  from  casing  top _ ^ 

Volure  of  water  purged  prior  to  sarrpling _ 

Saiple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECTION  AND  PRESERVATION 


.9^0  Z9  ‘c 

A  noX'~ 


Container 

Description 


Parameters  to  Preservation  Holding 


Description  be  Analyzed 


4  oz.  plastic  DOC 
40  ml.  vials  (2)  TOX 
4  oz.  plastic  COD 


40  ml.  vials  (4) 


1  qt.  glass  pi  ~snt  Lead 


1  qt.  glass/Tefl. 


Method 


Time  (d) 


Filter,  HCl,  4°C 

28 

4'C 

14 

H2SO4,  4*C 

28 

H2SO4,  4‘C 

28 

H2.SO4,  4'C 

28 

4'C 

14 

Filter,  HI»3 

28** 

Filter,  HNO3 

180 

4'C 

40 

HCl,  4'C 

40 

4'C 

40 

C0M«^rS  AJD  ORSEE/ATIONS  w  i 


;  MISCEUANBOUS 

Record  oiiservat ions  of  fuel  ccxit.Tiimtirr,  in  soil. 
Place  and  record  mirber  of  pemvinent  li-ication  mirker. 

I  X  I  Describe  saipling  val^  loc.ition. 

ITONS  V aj  fit  y ..  v'  .  ■  e  A.  c  1 .  ....  1  ^  f  >  2  ^  U  >  ^ 


*"10  hi/  .irchiviAl. 

fWells  No.  M\nW.,  MAFB-6,  ar»3  MARi-S  only. 

**28  days  for  tn-rcurv,  6  month.s  for  otlier  m?tals. 


Container 

No(s) 


KI9y2J> 

Jjl 

G7 _ 

Pi 

2L  1 

LA 

"9  i 

MXXTt’  AFB  PHASE  ILF,  FIELD  SAMPLE  SHS-J 


Sampling  SiteAtell  No.:  6 

Sarple  Location  Description: _ 


Sarrplefi  hy:  ^[j  S  /  i*J 


Site  Corpletion 


ZZS  - 13  i> 


&  2  Cu 


a-' 

to  . 

c  0)  ^ 

u  c  u  ^ 

a  iH  05  <  -S  W 

i_l  <  — <  Ul  ^  -H 

C3  ^  <V  ^  ^ 


^  ^jg:  m 


'  ^1 
X  U^‘ 

X 

X  (3 


<  Cx. 


IN  SIITJ  MEASUREMS-TS 


Specific  conductance  iioC  u:iK>/cm  (3_ 

Depth  to  water  surface  from  casing  top _ 

Volume  of  water  purged  prior  to  sanpling_ 

Sarple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLEOTON  AND  PRESERVATION 
Container  Paraneters  to  Ehreservat 
Description  be  Analyzed  Method 

4  oz.  plastic  DOC  Filter,  HCl 

40  ml.  vials  (2)  TOX  4*C 

4  oz.  plastic  (XD  H2SOA,  4*C 


40  ml.  vials  (4) 


1‘;  ^ 

'  ‘■y .. .. ' 


Preservat ion 
Method 

Holding 
Time  (d) 

Filter,  HCl,  4‘'C 

28 

4*C 

14 

H2SO4,  4*C 

28 

H2SO4,  4*C 

28 

H2.S0^,  4*C 

28 

4*C 

14 

Filter,  HNO3 

28** 

Filter,  HNO3 

180 

4'C 

40 

HCl,  4'C 

40 

4'C 

40 

1  qt.  glass  (’'"'Ht. 


1  qt.  glass/Tefl. 


MISCEUANI-X)US 

!  Record  observat  ion.s  of  fuel  contaminat  ion  in  soil. 
Place  and  record  nirrber  of  pernvu>:nt  location  marker. 
X!  Describe  sampling  va4«e  location. 


Container 

No(s) 


coFfe’rs  A*.T)  oasEWATintJs 


V-VA  <  ^  ' 


*'Io  .arctiiv.rl. 

njelis  rk>.  M\FTv-4,  FV\FH-A,  aitl  MAFl^-8  only. 

**2R  (lavs  for  mTairv,  6  mmths  for  other  metals. 


u  u  0) 

J5  S 

S:  ^ 

S  a 


c  c  I?; 

^  I  « 

U  !  fC  ^ 

^  r.  I  4-*  ^ 

e  f  «£:^ 


X 

C^j  x 

i  X 


pH _ ^  ,  -> _ 

Specific  conductance  ^  / _ Lnho/cm  i“_ 

Depth  to  water  surface  from  casing  top _ 

VoluiE  of  water  purged  prior  to  saiipling_ 

Simple  depth _ S  {~  A  _ 

Total  water  depth _ ^  J  ^  , _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  GOLLECnCN  AND  PRESERVATION 


Z/ 


Z.?  e  Z5  -c 


Container  F 
Description 

4  02.  plastic 

40  ml.  vials  (2) 


Parameters  to  Preservation  Iblding  Container 

be  Analyzed  Method  Time  (d)  No(s) 


Filter,  HCl,  4"C 
4“C 


X  X  X  I  4  02.  plastic  OCX)  H2SO4,  4°C  28  ,  1 7 

X  X  (x  X  X  1  qt.  glass/Tefl.  Oil&Grease  H2S0,^,  4'C  28  (j  l(o.  I  ^ 

X  (^)  1  qt.  glass/Tefl.  I^enols  H2S0,^,  4°C  28  P  / /  ^  )  0 ^  6 

X*  40  ml.  vials  (4)  VGA  4°C  14  _ 

<  X  (j()  X  1  qt.  glass  Metals  (8)  Filter,  HNO3  28*^  I 

X  1  qt.  glass  p^‘-tKt  Lead  Filter,  HNO3  180  _ 

<  j  !  X1  1  qt.  glass/Tefl.  Pesticides  4°C  40  _ 

I 

j  j  X1  1  qt.  glass/Tefl.  Herbicides  HCl,  4°C  40  _ 

!  I  Xj  j  1  qt.  glass/Tefl.  DDT  4'C  40  _ 

'  I 

‘  !  MlscEiiAfCTJS 

'I  X  .  !  Record  observations  of  fuel  coot<-»r,inat  ion  in,  soil. 

I  '  Place  and  record  nutter  of  permanent  location  itvarker. 

■  I  j  i  X'  Describe  s.Ttpling  vaiite  location. 

cofKiTs  AM)  ofKER/ATKifK  jV,- SZcZ /■//__ K  05 L^^J)  LI LY  PADS  A lG A 


arc/ 11 VI-.. 


^.^'ll.s  lb.  H-VbW.,  M,\FH-b,  ai»t  MV'-'H-.*-  onlv. 

**28  days  for  mi'rnir'.’,  b  nrnith;:  for  otli.-r  rn-tals. 


X  Ll  CO 


i  fSEE  a.C.  FIEU) 
S'^EETI  ACDm(>t4 

AL  SAMn.E  . 


A 


19] 


5^ 


Sarpled  by:  _ 

Site  Coripletion 


<y 

u 

VM  (C 

u  c; 

J?  S  ^ 

^  (Q 
Qj  cb  H 

^  £3  s 


]  ^ 

u  ^ 

'2i  5  - 

^  (u  V  ^ 

^  e  I  <£:^ 


IN  SITU  MEASURE>ENrS 


Specific  conductance _ iirho/an  (3_ 

Depth  to  water  surface  from  casing  top 
Volume  of  water  purged  prior  to  sanpling_ 

Saiple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERVATION 
Container  Parameters  to  Preservat 
Description  be  Analyzed  Method 

4  oz.  plastic  DOC  Filter,  HCl 

40  ml.  vials  (2)  TDX  4*C 

4  oz.  plastic  COD  H2SOA,  4*C 


1  qt.  glass 
1  qt.  glass 


Parameters  to 

Preservat ion 

Holding 

be  Analyzed 

Method 

Tine  (d) 

DOC 

Filter,  HCl,  4’C 

28 

1  TDX 

4*C 

14 

COD 

H2SO4,  4‘C 

28 

L.  OilAGrease 

H2SO4,  4*C 

28 

L.  Rienols 

H2S0^,  4*C 

28 

1  VQA 

4*C 

14 

Metals  (8)  Filter,  HNO3 

28** 

Lead 

Filter,  HNO3 

180 

[.  Pesticides 

4*C 

40 

L.  Herbicides 

HCl,  4'C 

40 

L.  DDT 

4*C 

40 

mSCEUjWEOUS 

Record  observations  of  fuel  contaniaation  in  soil. 
Place  and  record  nimber  of  penranent  location  rrvirker. 
Describe  sar^jlir.^;  val’i-.-  loration. 


Container 

No(s) 


J)/? 

Gli. 

PIQ 

Iw 


OOt^NTS  AND  ORSER'MTIONS 


Sanpled  by: 


Site  Conpletion 


Vi 

0) 

-S  ^ 


wt  Vrf  U  ^  1h  JC  ^ 

•  M  Vi  Vi  j  (V  u  to  -9m 

u-j^  — <C/5u^^  u*-*— * 

»— I  ^  Q  ^ 


IN  SITU  MEASURMMS 


X  Specific  conductance  Lirho/cjn  (3 _ 

Depth  to  water  surface  from  casing  top _ 

X  Volime  of  water  purged  prior  to  sanpling _ 

Sarple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECnON  AND  PRESE31VATI0N 
Container  Parameters  to  Preservation  Itolding 
Description  be  Analyzed  Method  Tine  (d) 

X  A  02.  plastic  DCC  Filter,  HCl,  A'C  28 

X  AO  ml.  vials  (2)  TOX  A*C  lA 

A  02.  plastic  OOD  H2SO4,  A'C  28 

X  1  qt.  glass/Tefl.  Oil&Grease  H2SO4,  A'C  28 

1  qt.  glass/Tefl.  Phenols  H2.SO4,  A’C  28 

AO  ml.  vials  (A)  VQA  A'C  lA 

X  1  qt.  glass  Metals  (8)  Filter,  HNO3  28** 

1  qt.  glass  Lead  Filter,  HNO3  180 

XI  1  qt.  glass/Tefl.  Pesticides  A'C  AO 

X1  I  qt.  glass/Tefl.  Herbicides  HCl,  A'C  AO 

1  qt.  glass/Tefl.  DDT  A'C  AO 

I  -MISCELLANEXXJS 

I  Record  observations  of  fuel  coot aninat ion  in  soil, 
i  Place  and  record  nrmber  of  permanent  location  marker. 

Xi  Describe  saipling  value  location. 


Container 

No(s) 


COM^’rS  AT'J)  ORSEWATIONS 


~~  P(o)  \/CL —  ^  f.J, 


50  UK) 


,,  ,  ,  ,  (S'07G  -Tc>k  VOL..  EACU  (KC't  7o) 

*lri  (»•  arcluvi"!.  '  /  y 

n«'lls  ti).  M\FH-A,  M\FH-6,  arvl  M,\FH-8  only.  U/JTN  tCfO  fJ.  OF  S  f  0->  I  'CJL 

**28  davs  for  mercurv,  b  months  for  other  iT»;tals. 

rv  IT 


KXXJY  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Sarpling  SiteAfell  No. :  ** 

Saiple  Location  Description:  ,  ■  ,  » 


P IJ  _ 

Site  Ccxiplction 


I  o  01 

r  n!  ^ 

—j  1  w-  r;  oj  Q  dJ 

—  .  ^  u  OJ  ^  "t 

^  J2|  i,  5  u  ^ 

1 ^!|  5  e  I  £5 


IN  SITU  KEASURE>BnS 


X.  (xl 

x; 


Xi  Xl/X 


X  X 


XI  'X 


«  X  ..-XT 


4  oz.  plastic 
AO  ml.  vials  (2) 


2/.S 

-wz~ 

■~TI77 


Specific  conductance  /  *7  untioicm 

Depth  to  water  surface  from  casing  top _ 

Volim;  of  water  purged  prior  to  sanpling_ 

Sarrple  depth _ j^iUiFACF _ 

Total  water  depth _ .3  Fl\ _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 


SAMPLE  OOLLECnON  AND  PRESERVATION 
Container  Paraneters  to  Preservation  IVolding 
Description  be  Analyzed  ffethod  Time  (d) 


's  Z 


Filter,  HCl,  A'C 
4*C 


COTFNTS  ANT)  OBSEKVATIOfJS 


X  4  oz.  plastic  CXX)  H2S0^,  4’C  28 

X  X  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  4*C  28 

1  qt.  glass/Tefl.  Hienols  H2SQ^,  4'C  28 

X*  40  ml.  vials  (4)  VCk\  4*C  14 

X  1  qt.  g4aesf'..>st  Metals  (8)  Filter,  HNO3  28** 

X  ^  1  qt.  giass^i"'^'  Lead  Filter,  HNC>3  180 

I  X1  1  qt.  glass/Tefl.  Pesticides  A'C  40 

j  X1  1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40 

I  1  qt.  glass/Tefl.  DDT  4'C  40 

■  :  MISCEUANBOUS 

I  Record  observations  of  fuel  con tani nation  in  soil. 

1  Place  and  record  mmber  of  ptjrmanent  location  irvarker. 
_ x]  Describe  sarpling  vaWe  location. 

ATioNs  uj/rrc£  i  srre  0Fz<za:fTi6iJ 


iMOoC 


Container 

No(s) 


DR 
G  /Z 


'V  I  C  O  fT 


*To  N'  archlv^^i. 

tWclls  N<j.  WETW* ,  NV\fTr-6,  anti  MAFH-8  onlv. 

**28  days  for  rr-rcurv,  6  months  for  other  rn’tals. 


Lnnrffill 

VJ^Ils 


HXXTf  AFB  PHASE  IIS  FIELD  SA'^LE  SHEET 


Sartpling  SiteAtell  No.:  L?(>-$w3 
Sanple  Location  Description:  S  .  i  >  f~iy  r 

'  C  C  ^  i-  VU  t  ^  f  ’  I  I  ' 


?  c.  y  t 


q;  w 

U  ^ 

cfl  ^  A. 

U.4  rs  <D  Q  0, 

u  V  b  ^  *7 

3  OJ  Ih  «  <  -S  WJ 

c75  ij  ^  u  <v  ^ 

(Q  ^  j  o)  V 


IN  SITU  MEASUREICNrS 


Specific  conductance  /  V  urrho/cm  P_ 

Depth  to  water  surface  from  casing  top _ 

Voliine  of  water  purged  prior  to  sanpling_ 
Sarple  depth  ^(ILPA  CE 

Total  water  depth _ ^  ff 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOllECnON  AJ®  PRESERVATia,’ 


ZO  &  7S  ‘C 


Container 

Parareters  to 

Preservation 

Itolding 

Container 

Description 

be  Analyzed 

Method 

Time  (d) 

No(s) 

)(  X  ^  oz.  plastic  DOC  Filter,  HCl,  4  C  28 

X  40  ml.  vials  (2)  TDX  4'C  14 

X  4  oz.  plastic  COD  H2S0^,  4'C  28 

X  X  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  4’C  28 

1  qt.  glass/Tefl.  Phenols  H2S0^,  4'C  28 

X*  40  ml.  vials  (4)  VQk  4'C  14 

X  1  qt.  glass  Metals  (8)  Filter,  HNO3  28*^ 

X  1  qt.  -glass f'usv^i-  Lead  Filter,  HNO3  180 

XI  1  qt.  glass/Tefl.  Pesticides  4'C  40 

X1  1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40 

1  qt.  glass/Tefl.  DDT  4'C  40 

'  mscEUAmxjs 

Record  observations  of  fuel  cootanination  in  soil, 
i  Place  and  record  nurbor  of  permanent  location  nvarker. 
j _ Describe  sar^iling  sral^je-  location. 


XS'?  sg 
Jjiz. 

GJ 

PI _ 


crm^rrs  and  oasEKVATintJs  n  : 


r  u  T/  / 


T/v  Prj:,z  RiGni-Y  c^LocGi 


cvf''  Wc 


*"11)  lx-  arci'.ivtoi. 

rw.-ll.-,  N.).  ‘■VV'-'b-f),  an.1  M,\FH-8  only. 

■*2H  davR  for  n-rcurv,  b  mr-xiths  for  other  imtals 


9 


MHODY  AFB  PHASE  IIB  FIELD  SA>f>LE  SHECT 


Saipling  SiteAfell  No.: 

Sanple  Location  Description:  S  > : . 


W  N  vA/ 


13  <3 

k.  u  a>  b 


k.  u  a>  b 
«  1  3  0)  b  « 

iJ  • 


<0  ^  M 


Specific  conductance  /  7  urho/an  (9 _ ^  _ 

Depth  to  water  surface  from  casing  top _ ^^ / A _ 

Volute  of  water  purged  prior  to  sanpling _ ^^  / ^ _ 

Sarrple  depth _ SULRJ^AClEi _ 

Total  water  depth _ 3  ' _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECTION  AND  PRESERVATION 

Container  Parameters  to  Preservation  Holding  Container 
Description  be  Analyzed  Method  Time  (d)  Nb(s) 


4  oz.  plastic 


Filter,  HCl,  -!* **  C 
A*C 


A  or.  plastic  COD  H2S0^,  A'C  28 

X  1  qt.  glass/Tefl.  Oil&Grease  H2SO^,  A*C  28 

1  qt.  glass/Tefl.  Rienols  H2530^,  A'C  28 

AO  ml.  vials  (A)  VCA  A*C  lA 

X  1  qt.  Metals  (8)  Filter,  HNC^  28 

1  qt.  glass  Lead  Filter,  HNO3 

XI  1  qt.  glass/Tefl.  Pesticides  A'C  AO 

X1  1  qt.  glass/Tefl.  Herbicides  fCl,  A'C  AO 

1  qt.  glass/Tefl.  DOT  A'C  AO 

i 

!  i  MISCELLANBOUS 

,  I  Record  observations  of  fuel  contanination  in  soil. 

I  Place  and  record  nuit>er  of  penament  locatiiTi  nvirker 
I  XI  Describe  sanpling  value  location. 


CfmOTS 


ORSER'MnONS  M 


*To  r»'  arctiivi'i. 

tWe  11s  Mo .  MAFh-A ,  ,  anrl  MAFH-8  only. 

**28  davs  for  in>rairy,  6  months  for  other  iii:t.als 


SIT  an 
ntjFwin 


MTODY  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Sarpling  SiteAtell  No. :  ^  D  L.  \ 

Srirple  Location  Description:  ~  j  > 


S.npled  by:  W  (_-  . _ 

Site  Corplction 


kw  I  fc  a;  Q  g; 

u  w.  I  <D  u  ri 

w3C.'Ww<  •£"> 

— I  t75  ij  1  <  —■  u  ' 

a..— I  <5 

^  g  s  e  f  <£5 


Date:  t-i  / 


LN  SITU  MEASUREMSTTS 


Specific  conductance  3'2, _ ixrho/an  (?_ 

Depth  to  water  surface  from  casing  top _ 

Volime  of  water  purged  prior  to  sanpling_ 

Sample  depth _ 

Total  water  depth _ 

Anger  hole  depth  ^  f f  . _ 

Depth  to  water  in  auger  hole  a-  2  .  s  k 

i  SAMPLE  OOLLECnON  AND  PRESERVATION 


Container  I 
Description 

4  oz.  plastic 

40  ml.  vials  (2) 


Parameters  to  Preservation  Itolding 


be  Analyzed 


Method 

Filter,  HCl,  4°C 


4  oz.  plastic  OCO  H2S0^,  4*C  28 

X  1  qt.  glass/Tefl.  Oil&Grease  H2S0j^,  4*C  28 

1  qt.  glass/Tefl.  Phenols  H2.S0^,  4'C  28 

40  ml.  vials  (4)  VQA  4*C  14 

X  1  qt.  glass  Metals  (8)  Filter,  HNO3  28*^ 

1  qt.  glass  Lead  Filter,  HNO3  180 

Xli  1  qt.  glass/Tefl.  Pesticides  4°C  40 

xj  1  qt.  glass/Tefl.  Herbicides  HCl,  4“C  40 

1  qt.  glass/Tefl.  DDT  4'’C  40 

■  MISCELLA^TOUS 

i  Record  observations  of  fuel  contanimtion  in  soil. 
Place  and  record  nijif>er  of  permanent  location  irvirker. 
X'  Describe  s.iif>ling  val^  location. 


Time  (d) 


Container 

No(s) 


p-  r 


aM^'JTTS  AND  n'lNEKVATinr.'S 


% 


M  Wi'  AFB  PHASE  I  IB  FIELD  SAMPLE  SH^>:r 


S.Ttpling  SiteA^ill  No.: 

Sarrpie  Location  Descript iai: _ 


X  xi  O-j 
X  X : 


i 


LN  SITU  MEASURPi 

3.7 _ 

Specific  conductance  '2.~7 _ unho/cm  P 

Depth  to  water  surface  from  casing  top 
VoliiTE  of  water  purged  prior  to  sanpling_ 

Sample  depth _ 

Total  water  depth _ 

Auger  hole  depth  XS*t  -r _ 

Depth  to  water  in  auger  hole-i  ^  * 

SAMPLE  OOLLECTION  AND  PRESEJlVATiai 
Container  ParatEters  to  Preservat 
Description  be  Analyzed  Method 


ParatEters  to  Preservation  Holding  Container 

be  Analyzed  Method  Tiire  (d)  No(s) 


X  I 


A  oz.  plastic  DOC  Filter,  HCl,  A“C  28 

AO  ml.  vials  (2)  TOX  A'C  lA 

A  oz.  plastic  ODD  H2SO4,  A'C  28 

1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  A'C  28 

1  qt.  glass/Tefl.  FVienols  H2.S0^,  A'C  28 

AO  ml.  vials  (A)  VOA  A°C  lA 

1  qt.  glass  Metals  (8)  Filter,  HNO3  28*^ 

1  qt.  glass  Lead  Filter,  HNO3  180 

1  qt.  glass/Tefl.  Pesticides  A'C  AO 

1  qt.  glass/Tefl.  Herbicides  HCl,  A'C  AO 

1  qt.  glass/Tefl.  DDT  A'C  AO 

MISCEUANBOUS 

Record  ohseivat ions  of  fuel  cnnt.ani nation  in  soil. 
Place  and  record  nimber  of  p«ermanf’nt  locati(xi  nvirker. 
DescriN?  s-a-pling  location. 


T-  2  Z 


ll-  12 


t'-  Z. 


cfM’f-xrs  AND  o.'Ke.kvatky;; 


V  I  .'/  A.' 


Mi'  r».-  .irciuv»-i. 


tVrt'lls  tK).  ami  M'VJ-ls-H  onlv. 

Havs  for  nTCuP^.  6  for 


MRDY  AJIi  PHASE  Ilh  FlEIj"  SA^LE  SHEET 


Sanpling  Site/Well  No.  :  **  ^ 

Sariple  Location  Description: 


Sartplen  by:  "T _ 

Site  CoTTplction 
Checklist 


c 

u 

rj 

u  u 

c 

w  :p  c; 

U  VI 

o-f 

0^  J-J 

<  *-• 

^  tr 

k  a 

cu  o  Ci-  3 
2  3^ 

3 

— 

Xj  X  lj^\ 
X  X  (3): 


IN  SITU  hgASURf>ENTS 

P»  7-  ^ _ 

Specific  conduct.Tnce  Z  2.  T  inivo/an  0 _ 2 

Depth  to  water  surface  from  casing  top 

Volure  of  water  purged  prior  to  sanpling _ 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

S.\MPL£  OOLLECTION  AND  PRESERVATION 
Container  Parameters  to  Preservation 


Iblding 


X  X 
X  X 
X  X 
X  X 
xj  X 

I 

i 

X!  X 


X  ;  S. 
:  ® 
X 

X  ^ 


EKVATIft;S 


Description  be  Analyzed 

Method 

Time  (d) 

4  oz.  plastic  DOC 

Filter,  HCl, 

4'C  28 

40  ml.  vials  (2)  TDX 

4'C 

14 

4  oz.  plastic  OC® 

H2SO4,  4'C 

28 

1  qt.  glass/Tefl.  0il4Grease 

H2SO4,  4*C 

28 

1  qt,  glass/Tefl.  Phenols 

H2S0^,  4'C 

28 

40  ml.  vials  (4)  VGA 

A'C 

14 

1  qt.  glass' (>’<. s'- '  <-  Metals  (8)  Filter,  HNO3 

28** 

1  qt.  glass  jvi-s' '  ‘  Lead 

Filter,  liN03 

180 

1  qt.  glass/Tefl.  Pesticides 

4'’C 

40 

1  qt.  glass/Tefl.  Herbicides 

HCl,  4°C 

40 

1  qt.  glass/Tefl.  DCT 

4'C 

40 

MISCFJJA’SnUS 

Record  otiser./at  iwvs  of  fuel  cr>nt -iniait  ion 
Place  and  record  niirl>er  of  pena'ux'nt  locat 
Describe  s.iTpling  liocation. 

in  soil, 
ion  mi.’''Ker. 

Container 

No(s) 

,i.-  50 


Sa.Tple 

No. 


.  NA'-lv-"'* ,  .ii>i  MAIl'-h  onlv. 

for  rriToirv,  6  mrnuh.s  for  other  m-tals 


St'irpleci  by;  Vy 

Site  Cotrpletion 


U<  U  0)  u 

J?  S  -^2  ^ 

<0  ,  •—*  wJ 


0) 

?!  5 

^  u 

wJ  O  ^ 

O  00  C  ^ 


m  SITV  MEASl^H^TS 


7. 


Specific  conductance  '2-  ^  '  iiTtx)/cm  P 
Depth  to  water  surface  from  casing  top 
VoluTE  of  water  purged  prior  to  sanpling_ 

Sarple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 


i  SAMPIE  OOLLECTION  AND  PRESERVATION 

Container  Parameters  to  Preservation  Holding  Container 
Description  be  Analyzed  Method  Time  (d)  No(s) 


X  I  (Xj^^  oz-  plastic  DOC  Filter,  HCl,  4  C  28  \  -  3  I 

i  (£1  40  ml.  vials  (2)  TOX  4* **C  14  ^  k 


S  2^  -c 


~>,ooc  .. 


COMOTS  AND  ORSFWATIONS  S, 


X  4  oz.  plastic  COD  H2S0^,  4°C  28 

X  1  qt.  glass/Tefl.  Oil&Grease  H2SO4,,  4*C  28 

1  qt.  glass/Tefl.  Rienols  H2S0^,  4'C  28 

X*  40  ml.  vials  (4)  VGA  4°C  14 

^  1  qt.  glass i.  Metals  (8)  Filter,  HNOj  28*^ 

X  I  qt.  glass  Lead  Filter,  Hi')03  180 

1  qt.  glass/Tefl.  Pesticides  4'’C  40 

^  1  qt.  glass/Tefl.  Herbicides  HCl,  4"C  40 

1  qt.  glass/Tefl.  DDT  4"C  40 

I  j  .MlSGELLAf^fS 

y  I  Record  observations  of  fuel  contaniaation  in  soil. 

I  Place  and  record  niirixir  of  pijrmanent  location  nvjrker. 
_ j  Describe  sarfiling  vwly  location. 

IWATIONS  “S , ,  ^ .  o  1 ^  1 .  <  I  U  \-i  '' 


*To  htf  arch i veil. 

tVtells  No.  MAFh-4,  fV\FB-4,  ar»l  M\FH-8  only. 

**28  days  for  imrciirv,  6  months  for  other  m-tals. 


MX»y  AFB  PHASE  I  IB  FIELD  SAMPLE  SHEET 


Sarpling  SiteAtell  No.: 

Satiple  Location  Description:  • 


Sart^led  by:  Vv  Q  i _ 


Site  Conpleticin 

,  Checklist  - 

;  OJ  VI 

I  U  OJ 

f 

C?  <D  Q  <U 

1—  U  U  V  b 

:--w  w3qjihw5* **^  -Qw 

'  ^  ^  ^  ^ 


IN  snu  MEASlKt-XENTS 


Specific  conductance  Lirho/cm  P 

Depth  to  water  surface  from  casing  top _ 

Volute  of  water  purged  prior  to  sanpling  tt  S'  >  f  C  C  i:>  I  ■ _ 

Saiple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

!  Depth  to  water  in  auger  hole _ 

I  SAMPLE  COLLECTION  AND  PRESERVATION 
1  - 

j  Container  Paraneters  to  Preservation  Holding  Container 
1  Description  be  Analyzed  Method  Tiire  (d)  No(s) 


2S‘c 


Sanple^ 

No. 


X  I  ^  4  oz.  plastic 
;  ^  AO  ml.  vials  (2) 


A  oz.  plastic 


Filter,  HCl,  A'C 
A*C 

H2SO4,  A"C 


^  X-  c ^  ,  X  - ' 

lA  »  X  -  G  7  .  X'( 


I^Xi  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  A*C 
1  qt.  glass/Tefl.  Rtenols  H2S0^,  A*C 
AO  ml.  vials  (A)  VQA  A*C 

:'x  1  qt.  glass  Metals  (8)  Filter,  HNO3 

1  qt.  glass  Lead  Filter,  HN03 

/Xf  1  qt.  glass/Tefl.  Pesticides  4’C 

1  qt.  glass/Tefl.  Herbicides  HCl,  A°C 
I  1  qt.  glass/Tefl.  DDT  A'C 


!  MISCEUANEOOS 

I  Record  observations  of  fuel  conti»ni nation  in  soil. 

'  Place  and  record  nuiter  of  pemanent  location  nvirker. 
(' Describe  s.irp ling  value  location. 


G-^O 


**  7  P 

28**  M  -  It ,  M  -7,' 


Ci>M-7trS  AM)  ORSER/ATIONS 


*r !  r»'  archivd. 

TWeils  M..  MAFIW.,  M\FT>-A,  .m!  M\ni-8  onlv. 

**28  davs  for  mr-roirv,  6  months  for  other  irt'tals. 


SE£  Fieu  a,c.  SMcers  fcn, 
ALDTTIdtJ^L^  fJOS , 


MWDY  AFB  PHASE  I  IB  FIELD  SAMTIE  SHEET 


S<'*TvlinR  SiteAfell  No.;  MA 
Sarple  Location  Doscription: 


Q.C. 


ScTT^leci  by:  _ 

Sice  CorplecicTn 


i  '  ^ 

i  u-j  r:  q;  Q 

!  u  w-  {u  ^  \ 

J2  J?  S  ^  .^5  <  J2i 

-cu'^  ^ 

^ 


IN  SIH)  MFASURHCHTS 
Pji _ 

.Specific  conductance _ tntw/an  (3_ 

Depth  to  water  surface  from  casing  top _ 

Voluie  of  water  purged  prior  to  saiTpling_ 

Sarrple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SA.MPLE  COLLECTION  AND  PRESERVATION 
Container  Parameters  to  Preservat 
Description  be  Analyzed  Mathod 

4  02.  plastic  DOC  Filter,  HCl 

40  ml.  vials  (2)  TDX  4*C 

4  02.  plastic  COD  H2S0,^,  4“C 


40  ml.  vials  (4) 
X  1  qt.  glass 
1  qt.  glass 


Preservation 

Method 

Itolding 
Time  (d) 

Filter,  HCl,  4'C 

28 

4“C 

14 

H2SO4,  4‘C 

28 

H2SO4,  4*C 

28 

H2S0^,  4’C 

28 

4'C 

14 

Filter,  HNO3 

28** 

Filter,  HNO3 

180 

4-C 

40 

HCl,  4°C 

40 

4“C 

40 

1  qt.  glass/Tefl. 


j  MISCEU/iNEOUS 

I  Record  observations  of  fuel  coot .'ni nation  in  soil. 

1  Place  and  record  niri^r  of  p<;rTOinent  location  nvnrker. 
X|  Describe  sailing  value  location. 


Container 

No(s) 

TSO 


PAIZ 


amr.-iis  A.M)  oasKE/AnftJ.s 


i».-  archiv'-l. 

h*'lls  No.  MAFH-d ,  HMTW),  and  MAffl-f*  only. 

**7H  davs  for  n'rair\’  6  months  for  other  m-tals 


MnODY  AFB  PHASE  I IB  FIELD  SAMPLE  SHECT 


Sarpling  SiteAfeU  No. :  fvl/^ 
SkKple  Location  Description: 


fianplcf!  by:  _ 

Site  Conpletion 


rt:  u  3  s  a 

—  k/^  Ut 

— i  <7  ;  ^  .J  o  ^  ^ 

^  e  f  <£^’ 


a.c- 


X  X 


Xi  i 


IN  SITU  MFASUREMENTS 


Specific  conductance _ udio/cm  (?_ 

Depth  to  water  surface  from  casing  top _ 

Vo  lure  of  water  purged  prior  to  sanpling_ 

Sarple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  qJLLECnQN  AND  PRESERVATIO! 
Oantainer  Paraneters  to  Preservat 
Descript  ion  be  Analyzed  Method 

4  oz.  plastic  DOC  Filter,  HCl 

40  ml.  vials  (2)  TOX  4*C 

4  02.  plastic  COD  H2SOA,  4°C 


40  ml.  vials  (4) 
1  qt.  glass 
I  qt.  glass 


Preservation 

Method 

Itolding 
Time  (d) 

Filter,  HCl,  4'’C 

28 

4‘C 

14 

H2SO4,  4“C 

28 

H2SO4,  4'C 

28 

H2SO4,  4'C 

28 

4'C 

14 

Filter,  HNO3 

28** 

Filter,  HNO3 

180 

4'C 

40 

HCl,  4'C 

40 

4'C 

40 

Container 

No(s) 


COff-lNTS 


X|  '  1  qt.  glass/Tefl.  DDT  4'’C  40  _ 

I  KISCELLANDCXJS 

X  i  Record  observation.s  of  fuel  contani nation  in  soil. 

i  Place  and  record  nimber  of  perminent  location  marker. 

1  '  Describe  stapling  value  location. 

OaSERVATIDNS  '  f^cdr  (mZ/)  U'dL..  90S’^Ji 


ljttm  ^ 


_ TC^X  (  yLS(  y^^j  ^0  fJ.  eacm 

srifrrJo  unTTfi  2uo  u  of  s'fc-‘}~cz 


*Ui  t»'  ar  iiivii!. 

r^'ll.s  tk).  MMTW4,  >V\FB-6,  and  oiilv. 

**28  davs  for  mTcurv,  6  months  for  othi'r  tn-tals. 


M30DY  AFB  PHASE  IIB  FIEI/)  SA^f>LE  SHEET 


Sarpling  SiteAfeU  No.: 

Sanple  Location  Description:  '  ;  y. 


fiarrpled  by: 


^  ■-  ?  ^  /  S  i-i 


Site  Conpletion 


s  .2  W.  •§  .2 

^  I  £  I  (S:S 


IN  SITU  MEASUREMENTS 


Specific  conductance  'Z'L^  uho/cm 

Depth  to  water  surface  from  casing  top _ 

VolixTE  of  water  purged  prior  to  saiipling_ 

Sarrple  depth _ 

Total  water  depth _ _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERVATION 


Container  E 
Description 


4  02.  plastic 
40  ml.  vials  (2) 


Parareters  to  Preservation  Holding  Container 


be  Analyzed 


Method 


Filter,  HCl,  4* **C 
4'C 


Time  (d) 


x-m5>  -hM 


4  02.  plastic  COD  H2S0^,  4*C  28 

(^}  1  qt.  glass/Tefl.  Oil&Grease  H2SO4,,  4*C  28 

I  qt.  glciss/Tefl.  Phenols  H2.S0^,  4*C  28 

40  ml.  vials  (4)  VQA  4°C  14 

I  qt.  glass  Metals  (8)  Filter,  HNO3  28*>* 

1  qt.  glass  Lead  Filter,  HNO3  180 

(jy  1  qt.  glass/Tefl.  Pesticides  4*C  40 

f  xi  )l  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40 

v _ *-■ 

1  qt.  glass/Tefl.  DOT  4°C  40 

HlSCEUJmXJS 

Record  observat ion.s  of  fuel  contanination  in  soil, 
i  Place  and  record  ninher  of  permanent  location  nvarker. 
Describe  sarpling  location. 


C  -  '3 
VA'-7 


CCrWITS  Al®  ORSERVATIONS 


~  ^  V  .. 


.0'  c  .■ 


*To  be  archivixl. 

tWells  No.  MAFIW4,  M\Fh-f),  and  MAFH-8  only. 

**28  days  for  mr-rairy,  6  months  for  other  inttals 


HDDY  Are  PHAfi;  IIP  FIFU1  SAMPLE  SffJT 


Satrpling  SiteAtell  No.:  JAA^ 
Sarnie  Location  Description:  P)  I  I  i 


S^npled  by:  ^DB/iK/G-r 

Sice  Conpletion 


01 

u 

u-t  (C 
Wi  U  0) 


w 

<1; 

a;  Q  0; 
1-.  ^ 


U  U  ^  Jh  X  rj 
Vi  V)  J  (V  u  Vi 

^Cl-p—*  «T3  •— 

3  o  < 


Cl  XI 
cl  X  i 
cl  X  i 


IN  SITU  MFASURE>tENrS 


Specific  concKictance  X^O  S  iriw/cm  f3 _ _ 

Depth  to  water  surface  from  casing  top 

Volune  of  water  purged  prior  to  sanpling  —  ^  c  l  : 

Saiple  depth _ 

Total  water  depth _ 

Auger  hole  depth 

Depth  to  water  in  auger  hole 

SAMPLE  (PLLECTIQN  AND  PRESERVATION 
Container  Parameters  to  Preservation  Holding 
Description  be  Analyzed  Method  Tiire  (d) 


c;  xj 
c;  xi 

I 

<  xl 
t  x! 


c!  x 


ze2  ^ 


am>'rs 


X  j  (^1  ^  oz.  plastic  DOC  Filter,  HCl,  4'C  28 

I  ([^>0  ml.  vials  (2)  TOX  4'C  14 

X  4  oz.  plastic  OOD  H2SO4,  4'C  28 

X  (2,  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  4’C  28 

1  qt.  glass/Tefl.  Phenols  H2.S0^,  4’C  28 

X*  40  ml.  vials  (4)  VCA  4'C  14 

I  qt.  glass  Metals  (8)  Filter,  HNO3  28** 

X  1  qt.  glass  Lead  Filter,  HNO3  180 

1  qt.  glass/Tefl.  Pesticides  4’C  40 

1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40 

X'  1  qt.  glass/Tefl.  DDT  4°C  40 

I 

MISCFUANFAJS  ' 

X  I  Record  observations  of  fuel  contaninat ion  in  soil. 

I  Place  and  record  of  pi-rmanent  location  marker. 

I  Describe  s.iipling  vaWe  location. 

ORSEWnTICY.S  t\o  ^  e 


Container 

No(s) 


MXOT  AFB  PHASE  IIB  FlflD  SAMPLE  SHEET 


Sarqr>ling  Site/Well  No. :  ^ 

S-TTiple  Location  Description:  o 1 


fiampled  by:  {'^  ^  i  ■ )  C 

Site  Conpletion 


!  ^  1 

u  0) 

CO  ^ 

VM  CO  G,’  O  <1^  ! 

w.  Vj  0)  Vi  ^ 

iSOJ  Va'^'^  •fet'*: 

.  05  iJ  <  ^  k.  , 

.  CO  J  G;  ^  — 


^23 


X  I  X i  X  j  X  i 


IN  SITU  MEASURIMD.TS 


Specific  conductance  I  fc.  "7  inho/cm  ft  '2.  i  ,  (^: _ 

Depth  to  water  surface  from  casing  top _ 

Volute  of  water  purged  prior  to  sanpling  ^  UcQ  . 

Strip  le  depth _ 

Total  water  depth _ 

Auger  hole  depth^ _ 

Depth  to  water  in  «iuger  hole _ 

SAMPLE  OOLLECTION  AND  PRESERVATION 
Container  Paranreters  to  Preservation  Holding 


K  I  -•"  Z5'  -c 


xl  X 
X  X 
X  X 
X  X 
X  X 

xl  X 


X 

X  fi] 


Description 

be  Analyzed 

Method 

Time  (d) 

4  oz.  plastic 

DOC 

Filter,  HCl,  A*C 

28 

AO  ml.  vials  (2) 

TDX 

A*C 

lA 

A  oz.  plastic 

COD 

HjSO^.  A'C 

28 

1  qt.  glass/Tefl. 

Oi  l&Grease 

H2SO4.  A*C 

28 

1  qt.  glass/Tefl. 

Phenols 

H2SO4,  A'C 

28 

AO  ml.  vials  (A) 

VOA 

A'C 

lA 

1  qt.  glass 

Metals  (8)  Filter,  HNO3 

28** 

1  qt.  glass 

Lead 

Filter,  HI»3 

180 

1  qt.  glass/Tefl. 

Pesticides 

A'C 

AO 

1  qt.  glass/Tefl. 

Herbicides 

HCl,  A'C 

AO 

1  qt.  glass/Tefl. 

DDT 

A'C 

AO 

Container 

No(s) 

T-  2  M 

x-Ti .  : 


15U 


COMLTlrS  AND  ORSERVATinNS 


MISCELLANBOUS 

Record  observations  of  fuel  conttrunation  in  soil. 
Place  and  record  nunber  of  pemvinent  location  nvirker. 
Describe  satpling  velwe  location. 

.  .  r-i  I  «  .  /  I-.  1  V  e  Vo  ,  ^  J  .  ■vn  v-VI  r  \ 


■*To  N‘  archive.!. 

Wells  til.  MAJTWt,  HAERhS,  and  MAEK-S  only. 

**28  davs  for  m-rcurv,  6  months  for  other  met.als 


MDDY  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Sarpling  SiteAfell  No. :  ^ 6 
Satrple  Location  Description:  (71  ,1  l.  ^ 


C  V'* 


#  !  I 


Sjnpled  by:  P  i7  ^ '-'t  c  /  /<  '  C 


Date: 


Time: 


Site  Conpletion 

Checklist 


ra 

e-  3 


X 

X! 

X 

X 

X 


^  12 


X 

X 


(A 

q; 

s  fi 


u 

Efia 


P  ^ 


L\  SITU  MEA.Eimf->e,TS 


0 


X 

X 

X* 


(jq 


pH  2 


Specific  conduct.ance  "X  O  I  urho/on  (?  •2,-2  ,  <; 

Depth  to  water  surface  from  casing  top _ 


Zl\  ^  2S°C 


VoluiE  of  water  purged  prior  to  sanpling_ 
Sarrple  depth _ 


t , 


Total  water  depth_ 
Auger  hole  depth 


Depth  to  water  in  auger  hole 


SAMPLE  OOLLECnON  AND  PRESERVATION 


Container 

Description 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Holding 
Time  (d) 

4  oz.  plastic 

DOC 

Filter,  HCl,  4'C 

28 

40  ml.  vials  (2) 

TDX 

4°C 

14 

4  oz.  plastic 

0C» 

H2SO4,  4'C 

28 

1  qt.  glass/Tefl 

.  Oil&Grease 

H2SO4,  ^*c 

28 

1  qt.  glass/Tefl 

.  Phenols 

H2SO4,  4'C 

28 

40  ml.  vials  (4) 

VGA 

4'C 

14 

1  qt.  glass 

Metals  (8) 

Filter,  Ht03 

28** 

1  qt.  glass 

Lead 

Filter,  HNO3 

180 

1  qt.  glass/Tefl 

.  Pesticides 

4'C 

40 

1  qt.  glass/Tefl 

.  Herbicides 

HCl,  4'C 

40 

1  qt.  glass/Tefl 

DDT 

4'C 

40 

Container 

No(s) 

T'  Sr 


Sanple 

No. 

/£66s: 


X-  a  I 


±2 


6  -7 


M  -  3  I 


r  -  w 


MISCELLANEOUS 

I  Record  observations  of  fuel  contanination  in  soil. 

I  Place  and  record  nimber  of  pemanent  location  marker, 
j  /  x]  Describe  sanjiling  vaiwe-  location. 


COfRTTS  AND  ORSERVATIONS  7. 


/ 


.*w 


/  ! 


...J 


tVT  ^  0  ^  ^  ^ 


^To  Ni  archivi-i. 

TWells  No.  ar»l  MAt-'h-S  oeiIv. 

**2ft  days  for  mr-roirv,  6  mmth.s  for  other  m-tals. 

D-31 


.  V,  ■- 


a''  As  A^  . 


•  A  V  ^.9  .  •  -  ' 


MX>DY  AFB  PHASE  IIB  FIELD  SAMPLE  SHEET 


Satrpling  SiteAfell  No.: 
Saiple  Location  Descript 


\10T  - 


K  -<L  _  I 


C  /ci/GT 


Cl  X 

C  X 

X  X 

X  X 


(  x| 

I 

I 

I 

<! 

I 


<u 

<y  Q 

j  I- 

e  I 


X  I  X  I  Q  pH  ■  I _ _ _ 

X  I  )(  I  Specific  conductance  “2^0^  uTho/an  &  2  ^  ^ _ 

j  I  1  Depth  to  water  surface  from  casing  top _ 

^  I  j  of  water  purged  prior  to  sanpling  'joC  .'■^^1  , 

j  j  Sariple  depth _ 

j  Total  water  depth _ 

;  j  Auger  hole  depth _ 

!  X  Depth  to  water  in  auger  hole _ 

j  I  SAMPLE  OOLLECmON  AND  PRFilERVATlON 


j  Container  Pararjcters  to  Preservation  Hold'  .g  Container 
'  I  Ds^ctiption  be  Analyzed  Method  Tijre  (d)  No(s) 

X  A  02.  pla.stic  tXX:  Filter,  HCl,  4'C  28  T-S* _ 

;  ^  C^ml.  vials  (2)  TOX  A*C  14  y-W-T.^-t 

X  i  4  02.  plastic  ODD  H2S0£,,  4’C  28  _ 


j  40  ml.  vials  (4) 
1  qt.  glass 
j  1  qt.  glass 


1  qt.  glass/Tefl. 


MISCEUANEOUS 

I  Record  observations  of  fuel  cootc-riinat ion  in  soil. 
Place  and  record  nimber  of  penrvinent  location  marker. 
Describe  san^iling  location. 


Filter,  HCl,  4'C 

28 

4*C 

14 

H2SO4,  4’C 

28 

H2SO4,  4*C 

28 

H2SO4,  4’C 

28 

4’C 

14 

Filter,  HNO3 

28*-*- 

Filter,  HNr>3 

180 

4’C 

40 

HCl,  4*C 

40 

4’C 

40 

am^Td 


np.SrWATTOfLS  '/^f  '  S  o  v..  .^1  ,  Vi,  f  t  i  li  U>  iJ  «,  4  4<>  i 


*^Io  :»•  an:liived. 

tVfells  No.  M,\r;W.,  ,  .and  M\FH-H  onlv. 

**2?,  days  for  m-rcvirv,  6  months  for  otlier  mr’tals 


VS 


rx'  .Trchivcl. 

rWf’lip  r-io.  MAFH-4,  H\FB-6,  .iikI  MAI-’H-8  only. 

**7R  d.'ivs  for  iTK'rairv,  6  months  for  nthor  mr'tnls. 


D-33 


Landfill 

Wells 


MX)DY  AFB  PHASE  IIB  FIELD  SAfPLE  SHEET 


Saipling  Site/Well  No. :  \ 

Saaple  Location  Description: 


^ 


Sarpled  ty:  ^ 

Site  Couplet  ion 


nj  W 

U  0) 

uj  flj  «>  .2 
wi  V.  0)  S 

J2  ^  J2^  V.-SJ2 
CU^  «d  — ‘J  <v 

IN  SITU  MEASURDdENTS 


I  IN  SITU  MEASURDdENTS 


'lo  D 


Q\  pH  6.T 

Specific  conductance  1  0  ~7  urho/an  (?  2-  H 

Depth  to  water  surface  from  casing  top _ 

Volire  of  water  purged  prior  to  sanpling  />-  \ 

Sauple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 


SAMPLE  OOLLECTION  AND  PRESERVATI»i 
Container  Paraneters  to  Preservation  Holding 
Description  be  Analyzed  Method  Tine  (d) 


,'09  3>  ZS'  °C 


4  oz.  plastic 
40  ml.  vials  (2) 
4  02,  plastic 


40  ml.  vials  (4) 


1  qt.  glass' A ' «i  Kc  Lead 


1  qt.  glass/Tefl. 


Filter,  HCl,  4°C 

28 

4*C 

14 

H2SO4,  4"C 

28 

H2SO4,  4*C 

28 

H2SO4,  4‘C 

28 

4*C 

14 

Filter,  HNO3 

28«r 

Filter,  HNO3 

180 

4'C 

40 

HCl,  4°C 

40 

4*C 

40 

Container 

No(s) 


T-  IM 

G-a 


MISmJANBOUS 

Record  observations  of  fuel  contanination  in  soil. 
Place  and  record  niirber  of  permanent  location  nvirker. 
^Describe  sarpling  valve  location. 


amiTTS  AND  OBSERVATIONS  “S  ^  > 


/  /'.I  V'lt.s*' 


♦To  f»'  archived. 

TWeils  No.  MAFfWi,  fi^FB-6,  anti  MAFB-8  only. 

**2S  days  for  irr-rairy,  6  months  for  other  m;tals. 


KXXJY  AFB  PHASE  IIB  FIELD  SA^IE  SHEET 


Saipling  SiteAtell  No.: 

Sanple  Location  Description:  v\;  ?  ca  »  MAu  'SQ  v  s  v-) 


Sanpled  by: 


Date:  H  I  I  I  r' 


Site  Conpletion 


<v 

o 

03 

Uij  cc 

U  U  0) 


u  u  0)  b  s  rr 
u)3<i;hco<  -B  v> 
I  U  0!.-< 
.-I  JP  ^  J  C)  ^  ^ 


IN  SITU  MEASURHCNTS 


Specific  conductance  22  \  inho/cm 

Depth  to  water  surface  from  casing  top _ 

Volute  of  water  purged  prior  to  sanpling_ 

Saiple  depth _ 

Total  water  depth _ 

Anger  hole  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERVATION 


'JO  ^  Z5  °c 


Container 
Description 


Paraieters  to  Preservation  Holding  Container 


be  Anal 


Method 


Tine  (d) 


X  ;  ^  OZ"  plastic  DOC  Filter,  HCl,  4  C  28 

!  (2^)  40  ml.  vials  (2)  TQX  4*C  14 

X  4  oz.  plastic  COD  H2SO4,  4*C  28 

X  1  qt.  glass/Tefl.  Oil&Grease  H2S0^,  4*C  28 

1  qt.  glass/Tefl.  Phenols  H2.'>0^,  4*C  28 

X*  40  ml.  vials  (4)  VGA  4*C  14 

^^^1  qt.  gtaas^Ujr.1  Metals  (8)  Filter,  HNO3  28*^ 

X  I  qt.  glass  c  Lead  Filter,  HNO3  180 

^  1  qt.  glass/Tefl.  Pesticides  4*C  40 

^  1  qt.  glass/Tefl.  Herbicides  HCl,  4'’C  40 

X  1  qt.  glass/Tefl.  DDT  4’C  40 

;  I  MISCEIJLANPXXJS 

X  Record  observations  of  fuel  contaninatioo  in  soil. 

!  Place  and  record  nuiber  of  permanent  location  marker. 

.  _ Describe  saipling  valve-  location. 


y-3?: 


28**  vA-iC 


am->TS  AT®  OBSERVATIONS  S 


\.A  ^ 


0  >  <  <  s  ^  «  V<''\  K 


Landfill 

Wells 

LPP 

Wells 


TiJi 


_iy  AFB  PHASE  IIB  FIELD  SA^LE 


Sampling  SiteAfell  No. :  ~ 

Sannple  Location  Description:  \i^i  ^  p.  ' 


Jill 


I  <r  o  I  ~  R  < 


Saipled  by: 


Date:  ^  !  7‘^  ^  c-  ^ 


Time; 


^  ■> 


Site  Couplet ion 
■Qiegklist. 


(U 

4-i 

M  Lf 

jj?  S 

S'  S 

23 


s 


tf) 
0^ 

€8 

If 

^  q; 

gf! 


0) 

■SJ2 


(3> 


Specific  conductance  ~7J\  >  mho/cm  0_ 

Depth  to  water  surface  from  casing  top _ 

Volune  of  water  purged  prior  to  saiipling_ 
Sanple  depth _ 


X 

X 

X* 


0 


IN  SriD  MEASURB^EhTS 

pH  -7.^ _ 


23.  b 


23Z  &  2S  °c 


GOO 


Total  water  depth_ 
Auger  hole  depth 


Depth  to  water  in  auger  hole_ 


SAMPLE  (DLLECnON  AND  PRESERVAnOJ 


Container 

Description 


Parameters  to 
be  Analyzed 


Preservat ion 
Method 


Holding 
Time  (d) 


Container 

No(s) 


4  oz.  plastic 
40  ml,  vials  (2) 
4  oz.  plastic 


DOC 

Filter,  HCl,  4*C 

28 

'Vrvy  .. 

TQX 

4‘C 

14 

y.-zoi  ,x-30 

COD 

H2SO4,  4'C 

28 

Oi  l&Grease 

H2SO4,  4‘C 

28 

G- 

Hienols 

H2SO4,  4'C 

28 

VQA 

4*C 

14 

Metals  (8) 

rt 

1 

28** 

Lead 

Filter,  HNO3 

180 

Pesticides 

4’C 

40 

Herbicides 

HCl,  4‘C 

40 

txir 

4'C 

40 

Sanple 

No. 

/S670 


40  ml.  vials  (4) 

1  qt. -giaSs 

t 

1  qt.  glass  pi*'’'*' 

1  qt.  glass/Tefl. 

I  qt.  glass/Tefl. 

1  qt.  glass/Tefl. 

MISCELIANBOUS 

Record  observations  of  fuel  contanination  in  soil. 
Place  and  record  number  of  permanent  location  marker. 
Describe  saipling -val^  location. 


CCmOTS  AND  OBSERVATIONS 


^  t— O 


W. 


’'To  fje  ardiivi'd. 

rwells  No.  MAFft-4,  MAFb-6,  anul  MAFb-8  only. 

**28  d.ays  for  mercury,  6  months  for  other  metals. 


D-36 


MXUY  Ai-B  PllABr:  Uti  FUJj)  BfVYHli-.  Sli-.-." 
y/3-7/ttA  Kif'i.i  Trip 


SiteAs’ell 

Sar.ple  Uxvit  ion  [>:?scri pt  ion: 

4“  V  o  vv-v 


S-Eip>led  by:  p>rY  /iw  fc _ 

Su*,‘  lYxnplet  ion 
Qk-ck  list 

J/  ^ 

T  y  re  ii 

__  n  .  1^. 

^  u  V-  u  07 

•—W  «I30)<S.  .—'W 


S  VA/  U  lS  rN  J.  U  .  e  s 


X  —  rz  ^  ^  ^ 

a-  'i;  Ci-  O  ^  *j 

c,3|3  3:^  *^|c2 


X  j  X 
X 


©  X  X  X 

X  X  X 
/'  X  xt 

(3  X  X 


(-  *r  I  \  I  ■k-Y>vn  Vc  i 

UftKe 


_ Tinr:  OS  X-  '  i 

■iSkS  I"' <->r 

I  u  2^  j  5  tv'i 


IN  SITU  MEASURHMENTS 


Specific  coixiuctance  '2,^^  ,  uiTo/cm  (? _ 

Depth  to  water  surface  from  casing  top  V  '  ^  ^  ' 

Volute  of  water  purged  prior  to  sanplirii;  ^ 

Sample  depth _ _ _ 

Total  water  depth _ _ 

Auger  hole  depth _ _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLUjCnON  AND  PRESERVAnON 
Container  Parameters  to  Preservation  Holding 
Descriotion  be  Analyzed  Method  Time  (d) 


2oz.  plastic  DOC  Filter,  HoSO^  40C  20 

1  pt.  glass  OOD  H29Q4,  4°C  2b 

40  ml.  vials  (4)  VOC  4'C  14 

2  qt.  plastic  Metals  (b)  Filter,  HNO-j  28 

2  qt.  plastic  Lead  Filter,  iJOj  180 

1  qt.  glass/Tefl.  Pesticides  4’C  4t) 

1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40 


Container 

fto(s) 


X7<  -> 


2b 

C  ,.2‘1 

14 

28tt 

n/  ? 

180 

4t) 

■p^r  6' 

40 

t  'ci 

MISCELLAMIOUS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location. 


ccmrirs  and  oasLRVAiiais 


*V»flls  L-'J  ar»i  L-o  <nly. 

TijJcat  10ns  LPi‘-SWl  ,ir»i  li'P-SWY  only. 

*A»ells  N.i.  M\FH-4,  airl  MrVFH-S  only. 

d/ivs  f.ir  m’rair,’,  0  nnnths  for  otl»-r  m-xals 


-  —  t...  »._JI|_.V_V 


•“weils  L- )  drk!  L-o  (^ily. 

ions  IJ’i'-bUi  ,ir»i  only. 

No.  H\K!Wj ,  .ini  only, 

ftiif)  days  for  tt»'roirv,  o  nuticiis  tor  tX;l»T  nvf.ils. 


MXDY  Af-H  HiAuSh:  11 K  KUJJJ  SltJ-.l 

Hlb-llHA  Kielil  Trip 


b.jii;  1 1 1  n,;  Sit  <•  /Wl-  11  I .  :  L  ~ 

1  iV;! t  1 1  >1 1  [>-scri  pC  uig:  \aJ 


Ivinii  1,-d  bv  :  JriAJl 


tA/  ^  s  V-e^  V)  p  V  Y  H  o  I 


G  iirph’t  1.  n; 
X  V  '  K  1  I  S  f 


H  U  Jh  O 

5  1;  <  — •  </5 

C/j  U  Q  ^ 

a.  u  ^  ^  o 


^  X 

G>  X 

X 


LN  SITU  MEASIMMQTTS 


S[)<}cific  conductance  uniio/aa  (? 

iJepCb  to  water  surface  fram  casing  top 
VoluTK  of  water  purg^  prior  to  sarrpling 

Sar.plo  depth _ 

Total  water  depth _ 

Auger  Ivole  depth _ 

Depth  Co  water  in  aager  hole _ 

SAMPLE  OOUfmON  AND  PRESERVAnON 


Container 

Parameters  to 

Preservation 

Holding 

Container 

Description 

be  Analyzed 

Method 

Time  (d) 

No(s) 

2  oz.  plastic  DOC  Filter,  HhS( 

1  pt.  glass  OOD  H^SO^,  4*C 

40  ml.  vials  (4)  VX  4'’C 

2  qt.  plastic  Metals  (S)  Filter,  HNOj 

2  qt.  plastic  Lead  Filter,  HfOj 

1  qt.  glass/Tefl.  Pesticides  4’C 

1  qt.  glass/Tefl.  Herbicides  ICl,  4°C 


Filter,  HhS04  40C  2»  XA 
H^SO^,  4*C  2a  C  0 


MI.S(>XLA:xKtXIS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location.  ' 


2b 

c  ^ 

14 

v.-; 

2btt 

Pu 

lao 

40 

?L 

40 

£1 

am-i/rs  a*®  oiservations  p  u 


'y 


•Vel  i.s  Iv- i  ijnri  L-^)  cwily. 

’Gxat  Ions  LI’P-Swl  ani  U’i'-S'xu!  only. 

*^ells  No.  H‘d-'b-4,  axtl  MM-IV-B  only. 

divs  tor  in'roir.'.  n  nunths  tor  otl»T  in>tals 


E 


a 


MJCDY  Al^H  MtVjE  11 H  FltlD  .-iL*-.-;: 

'i/b-T/HU  Kifld  Trip 


Saiylint;  Sit-/Wcll  No.:  L  -  1>  QC  (  ^  d  l/i  ^  1  i  c  A  f-<2  ^ 


Saiiyle  ijocat  ion  Description:  SoV 

VO  <9 

S,inyl(‘d  by:  3^^ _ 


y  K  X 

X  X  X 

yr 


X  X  X 
JC'  X  X 
g;  X  xt 
X  X  X 


g  ^  v-v  ^  c  <  \-i  6>  r~\ 

X - <  - °  i  ^  v>v .  A.  wi 

_  Time:  _  I  "2 


Site  Ujiiylet  itxi 
tJliec  k  1 1  s  t 

<1/  <A 

CO  ^ 

— •  u-i  0^  n 

—  Ih  U  Jy  X  <U 

•^<rt  WDO^^. 

«4-.^  ^  tn  u  u  n  ^ 

^  ^  toJuTur— < 

iC  a»cu:sO  5o*-»4) 


IN  SITU  MEASUREMENTS 


specific  conductance  mix)/ on 

*C 

Depth  to  water  surface  from  casing  top 

Volme  of  water  purged  prior  to  sanyling 

Sanple  depth 

Total  water  depth 

Auger  hole  depth 

Depth  to  water  in  aiger  hole 

SAMPLE  OOUECnON  AND  PRESERVATION 

Container 

Description 

Parameters  to 
be  Analyzed 

Preservation 

Method 

Holding 
Time  (d) 

Container 

No(s) 

2  oz.  plastic 

DX 

Filter,  HoSO/, 

40C  2b 

1  pt-  glass 

OOD 

H^SO^,  4*0 

2» 

40  ml.  vials  (4) 

VOC 

4*C 

14 

VI 

2  qt.  plastic 

Metals  (»)  Filter,  HNDj 

2»tt 

2  qt.  plastic 

Lead 

Filter,  HNDj 

IBO 

\k£L 


1  qt.  glass/Tefl.  Pesticides  4*C 
I  qt.  glass/Tefl.  Herbicides  HCl,  4*C 


MISCELLANEXXJS 

Recotxi  observations  of  fuel  contaminat  ion  in  soil. 
Describe  sanpling  valve  location. 


aJCt^NTS  AND  OBSERVATIONS 


*Wells  L-3  ai»i  l.-Q  «ily. 

TUjcations  LPl'-SWl  ard  U^P-SWY  only. 

*^ells  No.  HVFTHt,  MAFb-b,  aitl  EVU-Ti-B  only. 

TTi'H  days  for  mercury,  b  nontlis  for  otlt*r  nn^als. 


A* 


s' 

SI 


-  a 


^>vv 


HUn  AhB  HiA.sE  UH  FltU)  SAMFLt,  Sih>:! 
'i/tf-7/6U  Field  Trzp 

-S.ii^i  1 1  s :  t; "wi'  11  .’■«  > .  :  L  ~  M 


S»infjU‘i1  by:  oCl  (  (1 


iDTt 


r;  j 

I**-*  ^ 

u  ul  u 


/r\  w\ 


Date;  CSC  O 


t^CCD 


I  C  ^  U ' 

N  3p  3, 


u  u  U| 

3  < 

C/S  u  t.  . 

^  .J  Ji 

.1  O  so 

a.  E  3 

J  <  I 


IN  SITU  MEANURmEMI'S 


Specific  conductance  tjitn/cm  ($ 

Ctepth  to  water  surface  fran  casing  top 
Voluw  of  water  purged  prior  to  san^>ling 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole _ 


CTi.C  .  .i-it  '  2  / 


Container 

ffc)(s) 


♦■Wells  L-3  and  L-0  only. 

TLocat  ion.s  and  U'P-SU^  only. 

♦♦Wells  No.  MAF'B-6,  and  MAFB-ti  only. 

TT'^B  days  for  mercury,  o  nontlis  for  octvr  nii,tals. 


MX  in'  Al-B  11(A.St  Ilh  FlCa^)  SVtilJ-. 

Kifid  Trip 


N.,.:  L-H  QC  if 


ban;niu^  Nik  :  U 

liLxati.ni  U'script  loii: 


S^pled  by:  pv  c  / 

Si  t »'  u  nTT;)U't.  i.Hi 
0u*<,  kl  isf 


—  U-.  i>  o 

^  u  u  u  li.  Ol 

-  —  (A  3  i;  »X-  ^  c/) 

^  —  to  i_i  U  ^ 

•— <  »— <  r_3  ^ 

£:a»:x«cyo-'rO  50*-»QJ 
fgu-jiicu  0-303: 

— J  1-3  'Z 


IN  SITU  MEASUKK-itTrrS 


X  X 

X  X 

X  xt' 


Specific  conductance _ imlio/cm  (3 

Depth  to  water  surface  from  casing  top _ 

Volime  of  water  purged  prior  to  san^ling 

Saaple  depth _ 

Total  water  depth _ 

Auger  iKile  depth _ 

Depth  to  water  in  aiger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERVAnON 


Container 

Paraneters  to 

Preservation 

Holding 

Container 

Descript  ion 

be  Analyzed 

Method 

Time  (d) 

ffo(s) 

2  oz.  plastic 

1  pf.  glass 
AO  ml .  vials  (A) 

2  qt .  plast  ic 


DOC  Filter,  ^3504  40C  2tt 

CDD  H;^S04,  A'C  2» 

VOC  A'C  lA 

Metals  (8)  Filter,  HNO3  28t 


Ax6if-y 

C 


1  qt .  glass/Tefl.  Pesticides  A’C  ( ^  <2^  ) 

I  qt.  glass/Tefl.  H?rbicides  HCl,  A*C  ^2.  ti?C  ^ 


MlSaXlAMlXJS 

Keconl  otjservat ions  of  fuel  contamination  in  s-ii  1 
X  l>jscribe  sampling  valve  location. 


OM^TS  AND  OBSERVATIONS 


•Wells  L-d  ai*l  L-*!  i^ily. 

t'—jcat  Ions  U’l*-S'wl  aol  U'i'-SVrV  only. 

*A*ells  No.  M\Fh-A,  MVFh-*),  .lui  M\Fh"h  only. 

TT2a  days  tor  tn'roir.-,  o  runths  tiir  otl»T  ii).t.il! 


Al-B  lltvst  Urt  KLti^)  SrVtfU-.  SUhr-T 
y/>-7'f>Y  Kii’U!  Trip 


b  j;^)  1 1  ii,;  .S 1 1 1‘ /W 1  !  f«  I .  :  L-  ~  5~ 
.'j.in'i''  loii  IV-scripC  loii:  <;  >. 


S-Tniili’.!  bv 


X  I  X 
X  I  X 


©  ^  X 

(fP  X  X 

/'  X  xt 

X  X 


IN  SITU  MEASURiMI>cTS 


Specific  conductance^ _ ijif»/cni  (3  O  - 

Depth  to  water  surface  from  casing  top  /y  ^  V^,  * 

Volirnj  of  water  purged  prior  to  sanpling_  f  I 

Sanple  depth _ 

Total  water  depth _ _ 

Auger  hole  depth _ 

Depth  to  water  in  auger  hole__ _ 

SAMPLE  ODLLECnON  AND  mSERVAnON 

Container  Paraiieters  to  Preservation  Holding  Cont; 
Descrintion  be  Anal 


Method 


Time  (d) 


2  oz.  plastic  DOC  Filter,  H-2S04  4oC  2tt  -^Ka 

1  pt.  glass  OOD  H^SO^,  4'C  2S  C  1 

40  ml.  vials  (4)  VCC  4*C  14  _ 

2  qt.  plastic  Metals  (b)  Filter,  Ht*>j  2btT  "P M 

2  qt.  plastic  Lead  Filter,  HNOj  180  _ 

1  qt.  glass/Tefl.  Pesticides  4*C  40 

1  qt.  glass/Tefl.  lk?rbicides  ICl,  4*C  40  H  fc- 


Container 

No(s) 


MISCELLANEOUS 


Gotterrs  a;®  obsekvations 


Record  observations  of  fuel  contaminat  ion  in  soil. 
Describe  sampling  valve  location. 


(vc 


•■-ells  I.-i  and  L-tj  c^ily. 

TUicat  ions  U'i‘-SWl  and  li'P-S'-V  only. 

•Ai'ells  No.  M‘\Fh-4,  MAPh-b,  art!  MAFli-8  only. 

It4b  (lavs  tor  niTairv.  b  mitths  for  (Xlmr  mct.ils 


ir. 


MiDV  HAsE  IIH  FltlJ)  SAMPI>. 

V/')-7/fi4  Field  Irip 

j  .S  j  r  '*  / Wj*  1  i  ^ 

oari'  li 

■  i/K'.it  10(1  l>’St 

aiptiijn.  S  VA/  l_t.AA/l  Pi  \  1  1.1  .^0 v-c,  d  >  <> /(O 

V 

-C-L... 

f'U.  .PV^. 

S  VA/  i  1 ;{  t  c  f' _ he.  iCid - LkO _ p e  1-  1  o- 

o  o 

ty  dS  I  cj 
£ 


GD 

X 

X 

X 

A 

X 

0 

X 

X 

Specific  corductance  ^  2~  m<o/aii  T?!:' -  7  I 

tXipCh  Co  water  surface  fron  casing  top  ( V  '  " _ 

Voluie  of  water  fxirged  prior  to  sanyling  |l  6y1^ _ 

Sanple  depth _ ' _ 

Total  water  depcli _ 

Auger  liole  depth _ _ _ 

Depth  to  water  in  auger  hole^ _ 


SAMPLE  OOLLECnOM  AND  PRESERVATION 
Container  Parameters  to  Pr( 
Description  be  Analyzed 


Parameters  to  Preservation  Holding  Container 

be  Analyzed  Method  Time  (d)  No(s) 


2  oz.  plastic  DOC  Filter,  HoSO^  40C  2i5  X  AC: 

1  pt.  glass  OOD  H2304,  4*C  2»  C 

40  ml.  vials  (4)  VOC  4*C  14  Vj 

2  qC.  plastic  Metals  (8)  Filter,  HNO-j  28Tt  P  (j 

2  qC.  plastic  Lead  Filter,  KNOj  180  _ 

I  qt.  glass/Tefl.  Pesticides  4'C  40  Pi.  '  J 

1  qt.  glass/Tefl.  Herbicides  ICl,  4*C  40 


MlSaiiAM-IXJS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location. 


cutmrrs  and  observations 


*Vr'el  Is  L~J  a!«!  i.-*)  onlv. 

TLjcations  Ll’P-SWl  ai»l  li’P-sVi  only. 

•^ells  No.  M'vFtt-M,  M(\F'li-+j,  .Ti«i  only. 

'12(5  davs  for  n»Tnirv.  o  ^l5nrh^,  lor  iiti»T  nvt.ils 


rtXDV  Ai'B  HiAiE  Urt  KitU)  SVtPli 
'^/b-7/t>^  Ki»lJ  Tri!> 


nj  Saiplin^;  Site/'wvl  1  No . :  L P P  ~  \ 
Sample  l/xrat  ion  I>?script  ion:  t 


Depth  to  water  surface  fran  casing  top  4- '  " 

VoluTK  of  water  purged  prior  to  sampling  3.  ?  ,y-^ 

Sairple  deptli  _ _ 

Total  water  depth _ _ 

Auger  lx>le  depth _  _ _ 

Depth  to  water  in  auger  hole _ 


Scr; 


2  1  c 


SAMPLE  OOLLECTION  AND  WESEKVAIION 
Container  Paraiteters  to  Preservation  Holding 
Description  be  Analyzed  Method  Time  (d) 


2  oz.  plastic  DOC  Filter.  H2SO4  40C  2b 

1  pt-  glass  ODD  H4SO4,  4*C  2b 

40  ml.  vials  (41  WC  4*C  14 

2  qt.  plastic  Metals  (b)  Filter,  HlOj  2bt1 

2  qt.  plastic  lead  Filter,  IffOj  IbO 

1  qt.  glass/Tefl.  Pesticides  4*C  4tl 

1  qt .  glass/Tefl.  Herbicides  HCl,  4*C  40 


MiSCEU^ANaOUb 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanplinf’  valve  location. 


Container 

ffc)(s) 


C  ^S' 
V-13 


^Viel  Is  L-  j  aivl  L-'j  cxily. 

TDic.itions  li’l'^Wl  and  U'P-S’nu!  only. 

*^ell6  No.  M-vFb-4,  MAFlJ-6,  aivl  MM-lJ-b  only. 
Tt2o  days  tor  nrrairv,  0  niinctis  for  (X1»t 


turn' 

Alb  HyiuSE  UK  FLtU)  SAMU>.  .'ilEi:! 
S/^7/tt4  Field  Irip 

Saipl  1 

baip  li‘ 

No.:  LPP-  Z 

iivat  i.in  D'scription:  Po^( 

j  Por>r,^  ^oO  Silr,  <e(c> 

jxii- 

_ well  C-. ,-  \~r\  i  \ _ 

S<uipl<*d  by: 

Si  t  ••  Uxir,)U-t.  Kxi 
iJiivk  list 


—  1'  O 

^  hj  ^  is  ^  ^ 

TT  —  a-—  < 

c  0;:=-  a;a-jtQ  5ou«j 

~j  j  <  a. 


X 

X  0>> 
X* 


r  ^ 


IN  SITU  MEASURfMEhrrS 


pH  C  ^ 


Specific  conductance  [O'XO  cnfo/cm  @ 
Itepth  to  water  surface  from  casing  top 
Volune  of  water  purged  prior  to  sampling 

Sample  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  aiger  hole _ 

SAMPLE  OOlIZCTiai  AND  PRESERVATION 


Container 

Parameters  to 

Preservation 

Holding 

Container 

Description 

be  Analyzed 

Method 

Time  (d) 

No(s) 

2  02.  plastic 

1  pt.  glass 
40  ml.  vials  (4) 

2  qt.  plastic 
2  qt.  plastic 


DOC  Filter,  H-2S04  40C 
CDD  rtvSO^,  4'C 

VOC  4'’C 

Metals  (B)  Filter,  HNO-j 

Leal  Filter,  HNOj 


1  qt.  glass/Tefl.  Pesticides  4°C 
1  qt.  glass/Tefl.  Herbicides  HCl,  4’C 


MISQU>:iM-X)US 

X  Record  oljsorvat  ions  of  fuel  coot .imi ait  ion  in  s*ji  1 

_  X  Describe  sampling  valve  location. 

amiwrs  and  oBSfdivATiac  w'ev  w  d  c ,  u  a.c  v  ,  U  r 


rtXDY  AhH  HtVsE  IIH  FlhU)  SrVlFLt  StU-.T 
V/>-7/84  Field  Trip 

b;m)lin^  Site/Wcll  Ni>.  ;  -3 

Sainjlo  iixvit  ion  IX'scri pc  ion:  L>  \  vt  E.O  O  <  .' Iv  +■ 

€ 


Sun  led  nv 


X  g> 
X  g) 
X*  § 

^  ©! 


IN  SITU  MEASURt>fr>,TS 


Spec i  tic  conductance  tnixi/cm  g 

BepCh  Co  water  surface  from  casing  Cop 
Volune  of  water  purged  prior  to  sanpling 

Sanple  depth _ 

Total  water  depth _ i 

Auger  liole  depth _ 

Depth  to  water  in  aiger  hole _ 

SAMPLE  OOLLECTION  AND  PRESERVATION 

Container  Parameters  to  Preservatic 
Description  be  Anal 


2  02.  plastic  DOC  Filter,  HhSO 

1  pt.  glass  OOD  H;iS04,  4°C 

40  ml.  vials  (4)  WC  4*C 

2  qt.  plastic  Metals  (8)  Filter,  HNOj 

2  qt.  plastic  Lead  Filter,  HNJj 

1  qt.  glass/Tefl.  Pesticides  4°C 

I  qt.  glass/Tefl.  Herbicides  HCl,  4*C 


MISCEUANBOUS 

Record  obs*3rvations  of  fuel  contaminat ion  in  soil. 
Describe  sanpling  valve  location. 


T^/rTi 


Parameters  to 
be  Analyted 

Preservat  ion 
Method 

Holding 
Time  (d) 

Container 

No(s) 

DOC 

Filter,  H'2S04 

o  1 
o 

K 

1 

XX  -7  3  2 

OOD 

H;,S04,  4°C 

28 

(7-2  q 

1  voc 

4*C 

14 

II 

Metals  (8)  Filter,  HNOj 

28T! 

PvA  -  \  H 

Us^H 


ocmiirs  AND  OhSERVATiaiS  \A/  ,-  u 


^  vy  f  ^  ~  ^  r  \  e  C-.  A  LA  v  L 1  ^  \  ^  c< 


•Xe  11s  L-  J  aixl  L-ij  on  I  y . 
tUicaCions  U’P-s'w'l  and  U-'P'tlWZ  only. 

*^ells  No.  M\Fhr-4,  M\FH^,  art!  .MAfU-b  only. 

<l.ay.s  !or  rn-rcurv,  0  ni)nth.s  tor  othT  nutals. 


|>  V*  <A  J’j’e  f  ■  1  I  t  CoOl/  U  l  1  J-,  I'll  <1.. 


rtXDV  Ai-M  HIA-SE  llti  Flfjj)  SrVli’U-. 

yy3-7/84  Kio](j  Trip 


ni^;  p, i r ••/ nf !  1  t«i.  :  V-  P  “  3 
!».'•!(  ion  I>-siTi(jC  ion;  l  ,1,  0. 


1  cl  E  o  O  s  1  W  -P 


X  m  X 
X  ^ 

X  / 

/  X 


X  X 
X 


0C>ttNrS  AND  OBStKVATIONS 


IN  SITU  MEASURIMQirS 


Specific  conductance  ^  udM/cni  @ _ 

Depth  to  water  surface  fran  casing  cop _ 

Volume  of  water  purged  prior  to  sampling _ 

Sample  depth _ 

Total  water  depth _ 

Auger  iwle  depth _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  OOLI£CnON  AND  PREStllVATION 

Container  Parameters  to  Preservation  Holding 
Description  be  Anal 


2  oz.  plastic  DOC  Filter,  HhSO^  2» 

1  pt.  glass  OCO  H/9a4,  4'C  28 

40  ml.  vials  (4)  VX  4'C  14 

2  qt.  plastic  Metals  (8)  Filter,  HNO3  28tT 

2  qt.  plastic  Lead  Filter,  HNO3  180 


:  2 


be  Analyzed 

Method 

Time  (di 

DOC 

Filter,  HhSO^ 

40c  28 

OCO 

8^934,  4'C 

28 

VOC 

4'C 

14 

Metals  (8) 

Filter,  HNO3 

28tT 

Lead 

Filter, 

180 

.  Pesticides 

4'C 

40 

Herbicides 

HCl,  4'C 

40 

Cortainer 

No(s) 


-7  - 

nett 


MlSCELLANEXXJS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location. 


•Wells  l.“!l  and  1,-n  only, 
tbications  U^I'-SWl  ar»J  IJ’P-SW2  only. 

••Wells  No.  MVFH-4,  MAF8-b,  anJ  only. 

tT2o  (lays  for  mTcury,  t>  nonths  for  ott»’r  m*t.ils 


MXDY  APB  rtiAbE  IIB  Flt-ii)  S.\Mi’l>.  S«:>ri 
y/^7/Bi»  P'ifld  Trip 


Im,;  Sit'v'W'fl  1  .V). :  L  P  (■ 
S.iirlf  Uxat  ion  U?scripCion: 

Co^v^ViA'c\ci.\ 
Samp  It'd  by:  W  _  •J' ^ 


I  V  yy  ^c-t.  J 


4^'  tA  tr  ^  ^ 


✓t  vyy  ^  ^ 
Ca±:  tfjAi- 


LIlir£' vT  7  cf 


Sit*.'  I' tnifjli't  K^i 
I  hot  Iv  1  i.s( 


(t:  ^ 

—  Ij  ■„  u  .S  «; 

-—  tn  (/t5'U<:  —-to 

C’3a-'a)a.-i3  Soij'oj 
-  £1^03: 


IN  SITU  MEASURPMENTS 

pH  7-^ _ 

Specific  conductance  '2'1  ^  imltj/cm 
Depth  to  water  surface  frcm  casing  top 
VoluTK  of  water  purged  prior  to  sanutling 

Sanple  depth _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  aiger  hole _ 

SAMPLE  OOLLECnON  AND  PRESERVATION 
Oantainer  ParanKters  to  Preservat 
Description  be  Analyzed  Method 


4'  il 


^  22°c 
-  I  WLi'\ 


ParanKters  to  Preservation  Holding  Cortainer 

be  Analyzed  Method  Time  (d)  No(s) 


2  oz.  plastic 
1  pt.  glass 
40  ml.  vials  (4) 


Filter,  HhSOi  40C  2a  (i)  VX  j  O' 


SatTple 

No. 


H^934,  4'C 


2B  C^l 
14  ft) 


(/''S' 


2  qt.  plastic  Metals  (8)  Filter,  HNOj 

2  qt.  plastic  Lead  Filter,  HNOj 

1  qt.  glass/Tefl.  Pesticides  4*C 
I  qt.  glass/Tefl.  Herbicides  HCl ,  4*C 


MISCEUANEOUS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location. 


OOft€>rrS  AND  OBSERVATIONS  W;^U^  At^rW 


-  V>  .  I  S  c- 


y-  .  t  1 1 


*«ells  L-i  and  L-o  only. 

Tlyjcatujtvs  Li’l*-SWl  aixl  Li'P-S'ii;  only. 

*^ells  No.  MMTW*,  MAFTi-fa,  .and  M\FB-B  only. 

Tt7b  days  for  nrrairy,  0  niinths  for  (Xtier  nutals. 


D-49 


s.v 


.HJIDY  AJ-H  I'II.VjE  11  H  KU-JJ)  SAMni.  SHEl.l 
Fii'lJ  Trip 


.S:tpAWell  ,V.. :  t-PP-E^  c« 

S.'iin>lf  iih'.it  loii  l>/s.  r  i pc  iiiii:  BCftT  Sc~-'tr'<°  C-py- 

S.i:n>li‘<'i  by; _ _  0.10’:  _ 

S 1  C'.'  Umplet  i(ni 
Uu'chl  ist 


^  u  u  i  o 

to  5  « 

— '  cA  .J  ,  u  ^ 

I— j  OJ^i-ZlS  o 

P  j:  a.  E  q  p  3 


h?  ^  I 


/!  X 

;y  i  X 


q  p  3 
-2  p 


X*  /x) 

..  S?A 


IN  SITU  MHASUKEMEN'rS 

pH  _ _ 

Specific  coiiiiictance _ txlio/au  (? _ 

Depth  to  water  surface  from  casing  top _ 

Volcni-’  ot  water  purged  prior  to  sair^iling _ 

Sarple  depth _ _ _ 

Total  water  depth _ _ _ 

Auger  hole  depth  _ _ _ 

Depth  to  water  in  auger  hole _ 

SAMPLE  COULECnON  AND  PRESfcJtVATION 
Container  Paraneters  to  Preservation  Holding 
Description  be  Analyzed  ftethod  Time  (d 

2  oz.  plastic  DOC  Filter,  H2SO4  4oc  2d 

1  pt.  glass  OGD  H^SOc,,  A’C  2B 

dO  ml.  vials  (4)  VUC  4’C  14 


40  ml.  vials  (4)  VOC  4  C 
2  qt.  plastic  Metals  (8)  Filter,  HNOj 

2  qt.  plastic  Lead  Filter,  HlOj 

1  qt.  glass/Tefl.  Pesticides  4'C 
I  qt.  glass/Tefl,  Herbicides  HCl,  4°C 


Time  (d) 
oc  2d 
28 
14 

28rt 

180 

40 

40 


Container 

No(s) 

/X  6T^ 

^-2 _ 

_ 


Sample 

No. 


'  6  S'"?  2 


1.'  . 


V' 

0 

s.* 

s.' 

v' 

f 

4  i 


^  t 


HLSCELIAM-WS 

Record  observations  of  fuel  coiU .Train.it ion  ui  s.nl. 
Describe  sinpling  valve  location. 


CXmiirS  AND  OfSEKVATIONS 


•■wil'.  L-1  aril!  L-o  txily. 

* i^)-:.iC  ions  .inl  IJ'P-SFui  only. 

*^ells  No.  .M\FtH-b,  aril  MAFb~h  only. 

f'Yi  '■i.iV'i  Cor  r;»'roirv,  h  niiriths  lor  oClnT  iml.iis. 


.N 

a  f 


■Vr-irrr.*, «r— !■ 


S^'Ciplt’d  by:  <j\jsj 


Mt  ••  KKI 


V-  u  Vj  IT  I 

tr,  5  i;  < 

u  1 


^  P  5P 


IN  SITU  MEASUR£>C-?/rS 


3  •  C'  1.'^  (fi  I . 


S[5ecific  conductance  ^6C  miw/cni  (d 
Depth  Co  water  surface  fran  casing  cop 
VoIuTW  of  water  purged  prior  to  sanipling 

Sanple  depcii _ 

Total  water  depcii _ 

Auger  Iwle  depth _ 

Depth  to  water  in  ajger  hole _ 


Sample  ooLUEmoN  and  preservatiun 

Container  Paraixeters  to  Preservation  Holding 
liescription  be  Analyzed  Method  Time  (d) 


2  oz.  plastic 

1  pt.  glass 
AO  ml,  vials  (A) 

2  qc.  plastic 
2  qt .  plastic 

1  qt.  glass/T:,'  . 


Filter,  H0SO4  AOC  2d 
H;;9D4,  A°C  2a 


Metals  (8)  Filter,  HNOj 
Lead  Filter,  HIOj 

Pesticides  A”C 


1  qt.  glass/Tefl.  ibrbicides  HCl,  A’C 


MISCEUANEUUS 

Record  observations  of  fuel  cont.aniaat ion  in  soil. 
Describe  sanpling  valve  location. 


Container 

ttoCs) 


c~  2.  3 


2Htt 


Sasnple 

No. 


OCm-IiT'S  A‘<D  OBShRVAXICJlS 


4  I  A  .  5  ^  I  ^  K  .1 


IS  .--J  a;»l 


T lon.s  W’i'-tiAl  anl  U'i'-S'.i  only. 

N'j.  M\K:r-d ,  arti  Mfd'lJ“8  only. 

*'2n  vlav,  I  )r  t;i:  (.Tit  V ,  0  niinths  tor  otlin  nxtals. 
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S.cir>l'*d  b 


p  in  w  o 


X  X 

X  X 

X*  X 


2  oz.  plastic  DCC  Kilter,  HoSO^  ^tOC  2a  <  3 

1  Pt.  glass  COD  H^S34,  4°C  2a  C~'^ 

40  ml.  vials  (4)  VOC  4'C  14  \J  -  \^ 

2  qt.  plastic  Metals  (H)  Filter,  HNOj  2aTT  1—  \  ^ 

2  qt.  plastic  Lead  Filter,  HR>j  IdO  _ 

I  qt.  glass/Tefl.  Pesticides  4*C  4U  _ 

1  qt.  glass/Tefl.  Herbicides  HCl,  4'C  40  _ 

MlSCajANEOUS 

^  Record  oliservat  ions  of  toel  cont.iminac  ion  in  s<.)il. 

_ ^  Describe  sampling  valve  location. 

CUtMJ.T'S  AlH)  DiiSEKVATia-LS  ScA«one  c,  r  Cr,  .  LPp-$oVI  .  c  ,  -  ~  H  C  wn  v>n  u  v  V'  ^ 


Filter,  HoSOa  4  0C  2a 


C-2- 

v-\^ 

'FT-  W 


-'w-i  ..  j  oiny. 

’.jic-it  ions  IJ'i'-SWl  an)  ll’l'—j-oit;  only. 

No.  MVnWi,  M'd-'b^,  ant  MVrTi-0  only. 

■'J-i  iLiv'i  t  i;-  in'raii-i' .  4  niintlis  tor  oti»'r  iiiitals 


LN  SITU  MEASUkiXfr^T-S 

L 

pU  4-,  U 

Specific  coniuctance  ”5  V  n;fo/crii  t? 

SCT-  ■■  zl 

°C 

Depth  to  water  surface  fron  casing  top 

Volute  of  water  purged  prior  to  san^iling 

'  •  * 

Sanple  depth  6  .rs 

Total  water  depcit  2.0  n. 

Auger  Iwle  depth 

Depth  to  water  in  auger  hole 

SAMPLE  OOLLECnai  AND  PRESERVATION 

Container  Paran»?ters  to  Preservation 

Description  be  Analyzed  Method 

Holding 
Time  (d) 

Container 

No(s) 

Sanple 

No. 

ij 

s*' 

Lj 

£ 


San^ili'd  by:  \/J 


D-56 


MJCIJV  AfB  iHASE  UB  FIELD  BAMiOi-, 
'J/b-T/8^  Field  Trip 


Sainilinj;  Site/'woli  Ni'.:  fAPoL'i 
Bennie  Ixxrnt  ion  IX‘scri pc  ion: 

H  C  <  eF  H  W  ! 


S.miiled  by:  W6  > 


?0\- 


6  o\/  c  f  M  c 


IX.O 


U-u  ^ 

—  — 

J  i  ^2 


L‘  Ci)i:q)let  icxi 
Uk'ckI  ist 


cr  — 

U-.  ^1  O 

L(  1h  ^  CJ 

W  3  a;  •< 

-  C/)  Ej  ,  U  ^ 

a>  0-  O  S)  tj 


d  --  p-  ^  a- 
ffl  li  P  3  0-  . 


^  ^ 


gcr  r 


IN  SITU  MEASMMMS 


pll 

Specific  conductance  \  y  y  ixiio/cm  0_ 

Depth  to  water  surface  from  casing  top _ 

VoluiK  of  water  purged  prior  to  sarapling_ 

Sanple  depth _ 

Total  water  depth  ^  Iw. _ 

Auger  hole  depth  ^  Ft. _ 

Depth  to  water  in  aager  hole  4  (-v  .  \0 


SAMPLE  OOLLECnON  AND  PRESERVATION 

Container  Parameters  to  Preservation  Holding  Container 
Description  be  Analyzed  Method  Time  (d)  No(s) 


2  oz.  plastic 

1  pt-  glass 
40  ml.  vials  (4) 

2  qt.  plastic 
2  qt.  plastic 


Filter,  BbSO^ 


4'C 

2S 

4*C 

14 

Filter,  HNDj 

2srt 

Filter,  HNOj 

IBO 

4*C 

40 

HCl,  4”C 

40 

Hi’50^,  H'C 

HISCELLANFOJS 

Recerd  otjservations  of  fuel  contamination  in  soil. 
Describe  saropling  valve  location. 


OemNTS  /WD  OBSERVATIONS  0,\ 


_ W  c^  l-O*'  I 


O.pp*.'  SA..VW  <Cr»  t  t  P  C  4^  Fo  W  C'  c  C 

*■->>1  Is  l.-J  arkl  L-t)  cxily. 
t'ujcaCKJns  U’i‘-‘.->Wl  ani  U'P-S'iVi  only. 

*^ells  So.  fi\i''h-<4,  M\FH-P,  .mil  MAFli-b  <jnly. 

TTlZn  dav.  tor  inTciiry,  P  ninths  for  otiiT  iint.ils. 


HXIrt  AFB  11  h  Eliila)  .'JM 

'it'y-l/S^  KieKl  Trip 


S  jn^i  ling  Site  /We  1 1  fWi .  •±L£ilk^ 

Saiipl.-  UxMtion  U-scriptiun:  tAorVi.  fiou  ,  2  7z  ^t^L(>  W  Hg  f  tV 

I  ^  •  Nw  ^L<v^V^^c(^^  fe^ce. _ _ 

S.Tnpled  by:  \a/  h  ~ _  ^(  (>  f  _  Time:  \l  3  3 _ 


Site  (.Ajiiplei  I.*) 
lJi.-  k  1  I  St 


•—  tn 

Wo  ^ 

C  'v 

3  ^ 

ffi 

:u  — . 

<4-» 

rr 

^  3 

Clt 

r 

c 

k 

!/) 

WN 

£ 

u 

1 

<v 

Ifi 

^  =: 
«_»  dJ 

O  3 

Oi 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

X 

X 

X 

3 

1 

X 

X 

X 

1 

X 

X 

X 

s» 

X 

xt 

X 

X 

X 

X 

© 

X 

X 

X 

X"j 

X 

IN  SITU  MEASURi:>lENTS 

P»  H-.2 _ 

Specific  conductance  g~^  uho/cm  _ ScT  •  '2.  ^  *C 

Depth  to  water  surface  from  casing  top _ 

Voltme  of  water  purged  prior  to  sampling _ 

Sanple  depth _ 

Total  water  depth__£_j2\j _ 

Auger  hole  depth  ^  ^ . _ 

Depth  to  water  in  ajger  hole  <fr  pp. . _ 

SAMPLE  OOLLECnON  AND  HlESERVAnON 


Container  Parameters  to 

Description  be  Analyzed 

Preservat  ion 
Method 

Holding 
Time  (d) 

Cotttainer 

No(s) 

Sainple 

No. 

2  oz.  plastic 

DOC 

Filter,  HoSO^ 

40C  2a 

XX 

1  pt.  glass 

000 

H^SO^,  4‘C 

2a 

40  ml.  vials  (4) 

VOC 

4’C 

14 

2  qt.  plastic 

Metals  (8)  Filter,  HfOj 

28tr 

f  if- 

2  qt.  plastic 

Lead 

Filter,  HNOj 

180 

ftA-  1<5 

1  qt.  glass/Tefl. 

Pest icides 

4*0 

4U 

_ 

1  qt.  glass/Tefl. 

Iterbicides 

HCl,  4'C 

40 

H 

1 

~ 

MISCELLANEOUS 

Record  observations  of  fuel  coiitarainat lon  in  soil. 
Describe  sampling  valve  location. 


COfteirS  AND  OBSERVATicys  ^rs  rX^yPy  5^yyJ  ft-. 

\ _ gc<.t  y-  mt.  1: _ fle_U.f  Uj  .V-i  1  ■  S~  f  h  • _ CS^yry  <C^nJ 

J.  (~o<  >^PQL-I  fiie.  I  od 

J.tk.!  Htf/  .v^  _ '^e.vv^^Vg  w  .  c^\  $  f  ^VlC^^Ov^  • _ 


•"Wells  L-d  and  L-o  only. 

T Locations  LPI'-S'Wl  and  U'P-SWIl  only. 

••Wells  No.  M\K1W4,  Mf\KP-6,  arrl  MAEb--8  only. 

Tt'./0  days  tor  mTOiry,  b  nonths  for  (<h>r  ro-'tals. 
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MUCDY  AtB  WlASE  UB  FLtLD  SAMi’U', 
KiflJ  It;;) 


San)liny  Site/Well  No. : 

S.TnvIc  [.ocation  Dt»scripC  ion:  N  jy  pu  Pgt  ,2*/?  M  €,  n-f  \A/ _ 

coY-v^tr  ^  tNl  W  (oiAV^wAe^  _ Ci^ce. _ 

Sairpled  by:  T)  P  C. _  2-W  _  Time:  O  ?  J.2,  -  /D  /  <: 


Sice  Uxnplet  icxi 
Qieckl  ist 


OOteirS  AND  OBSEKVATIOB 

Unto-  J-. 


IN  SIU)  MEASURE><ENrS 

pH _ _ 

Specific  conductance _ tjitolcm  0 _ _ C 

Depth  to  water  surface  from  casing  top _ 

Volime  of  water  purged  prior  to  sampling _ 


Sample  depth 


Total  water  depth 

<5.  ^ 

Auger  hole  depth 

/  0 .  ^  4^ 

Depth  to  water  in  aiger  hole 

jO  .  o  lJ  .  _ 

0 

SAMPLE  OOLlZCnON  AND  PRESERVAnON 

Container  Parameters  to 

Description  be  Analyzed 

Preservation 

Method 

Holding 
Time  (d) 

Container  Sample 

No(s)  No. 

2  oz.  plastic 

DX 

Filter,  HbSO^ 
H2S04,  4*C 

40c  28 

1  pt-  glass 

OOD 

28 

m 

40  ml.  vials  (4) 

voc 

4*C 

14 

-  zJv^t  -3  1  S. A 

2  qt.  plastic 

Metals  (8) 

Filter,  HNDj 

28tt 

/  ' 

2  qt.  plastic 

Lead 

Filter,  HNOj 

180 

1  qt.  glass/Tefl. 

Pesticides 

4*C 

40 

1  qt.  glass/Tefl. 

Herbicides 

HCl,  4*C 

40 

MISCELUNEXXIS 

Record  observations  of  fuel  contamination  in  scil. 
Describe  sampling  valve  location. 

•  at-r  ■  _ _ 

''ll-  :  Jr  C>  ■  ■  r.  '  »  <  < 

'J 


*Vlell8  L-3  and  L-b  only. 
tLocations  LPP-SWl  ard  LPP-SW2  only. 

*Htells  No.  M\Fb-4,  HUTJ-6,  and  MMTl-8  only. 
tt2B  days  for  mercury,  b  months  for  ocher  metals. 


,  > 

'-A 
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MXIJV 

Alb  llWViE  Ub 

FltJJ) 

SrVd-ni.  .^lr> 

y/vz/b.. 

Field 

Tri; 

a  jitp ; 

in,;  5!te/w.-ll  A  F  P,  -  1 

S.'S’.p  !• 

■  l.v'at  ion  ll-scri pt  ion;  (^cV-t-.S\e 

SA,  e  U  f^c 

1*-^  »v  <>"1  ^ 

b.Tiipli'd  bv:  \Aj  f.-r 


Uunpl.'l  um 
i*rk 1 1 St 


4-4  aj  _Q 

u  u  u  OJ 

!5  n»  <: 


to  3  0)  ! 

C/^  4^  ^ 

g:  5  ^  ^ 


5 


X  I  X 
X  i  X 
X  ! 


IM  S™  MEASUKiMOxTS 


P«  7. 


Spec i tic  conductance  'Z'Z.^  iniM/aii  *j  \  -  ■?  -  v>-\  w 

L>epth  to  water  surface  fran  casing  top _ 

VolinK  ot  water  purged  prior  to  saiqiling  \  HiOC)/^ 

Sar.ple  dept'n _ 

Total  water  depth _ 

Auger  hole  depth _ 

Depth  to  water  in  aiger  hole _ 

SAMPLE  ODLLECTION  AND  PRESmVATlON 
Container  Parameters  to  Preservation  Iblding 


Descriotion 


2  oz.  plastic 
1  pt.  glass 
40  ml.  vials  (4) 


be  Analyzed  Method 


DOC  Filter,  HdSO^ 

ODD 

VOC  4*C 


2  qt.  plastic  Metals  (8)  Filter,  KOj 

2  qt.  plastic  Lead  Filter,  HNOj 

1  qt.  glass/Tefl.  Pesticides  4'C 
1  qt.  glass/Tefl.  Ibrbicides  HCl,  4°C 


Time  (d) 


.oc  2a 
28 
14 

2811 

180 

4U 

40 


MI8CELLANrXXJS 

Record  observations  of  fuel  contamination  in  soil. 
Describe  saiiplirig  valve  location. 


Container 

lb(s) 


OOM2/rS  A*®  OffiEKV'ATICfiS  p  o  '  ,Vi 


vy  '  V  V 


r.,  U!.-(  9  O  z  .'J  o  F  0  ^ 


i.-i  H:\i  milv. 

tI.*)caL  iiiiis  onlv. 

No.  'Mily. 

drivs  t‘7r  niTc'^J!''.'  o  mutlr;  t»JT'  «*(<••:  fin-fols 


MIlJY  Atb  ItlAbt  llh  FlUJ)  Sit 

V/b-7/t>4  Kield  Tri; 


bic-zV.-li  .V..:  MAFfe  ~  ^  '  Q  C 

i-ocat  ion  I>‘script  ion;  vAj'CiU  tie.  \  .  M  c  ■  no 


Sampled  bv:  WG  ' 


I'Hi 

L'l.  kl  ISt 

r:  ct> 

b  ^ 

u  u  < 

in,  Lj  u  . 

2-  5  S  ?i) 

^  ^  i  ^ 


I  X  V 


IN  SITU  MEASURfcMaNTS 


Specific  conductance  uniw/cm  W 

“C 

Depth  to  water  surface  fron  casing  top 

Voltm.’  of  water  purged  prior  to  .sanpling 

Sanple  depth 

Total  water  depth 

Auger  Iwle  depth 

Depth  to  water  in  auger  hole 

SAMPLE  OOULECriON  AND  PRESERVAnON 

Container  Parameters  to  Preservation  Holding  Container 

Description  be  Analyzed  Method  Time  (d)  No(s) 

Sarrpl 

fto. 

2  02,  plastic 

1  pt.  glass 
40  ml.  vials  (4) 

2  qt.  plastic 
2  qt.  plastic 


DOC  Filter,  HnSOi  40C  2b 
COD  ri2S04,  4'C 

VOC  4'C 

Metals  (8)  Filter,  HNOj 

Lead  Filter,  HNL>j 


»&$'  yj 

^-zniFc-TTg^) 

^  IDS'  '7‘-( 


1  qt.  glass/Tefl.  Pesticides  4'C 
1  qt.  glass/Tefl.  Herbicides  HCl,  4'C 


MlbCEUANEUlS 

Record  oliservat ions  of  fuel  contamination  in  soil. 
Describe  sanpling  valve  location. 


CCm-TITS  AND  OBSFKVAJiaiS 


♦oells  L-3  aiYi  l.-ti  f^ily. 

TI.ocaCi<Jns  U'!*-S'>»i  ar»l  U’P-SW2  only. 

*A*elIs  N).  M\Fb-t*,  MAFb-t),  aitl  MiVi-lF-B  only. 

TT.i!r.  'tivs  tor  rnToir^/,  ti  ninith.s  tor  otl»‘r  nx'lals. 
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MUDY  Ahb  niAbE  lib  KUJi)  SfVtfEfc, 
'i/>-7/SU  FieM  Trip 


S.tit.'liiif;  S 1 1 Am'l‘ 1 1  Nij. :  H  A  F  fe  -  2- 

Saiiple  l>3cat  ion  l>*scri  pt  ion:  P  (.■  ' 


\A;e  il  N.| 


STnf)lt^d  by:  Vy  /  Q  p  C- 


^  iu*' '  K  1  1st 


uZ  li  _Q 

u  U  U  O 

</5  J  — *  c/5 

—I  J  i;  ^  * 

o  ^  3:  O  So  *-j  <U 

It  o,  iC  ::  O  3 

_a  -?  CL. 


C  Oi  c:,  0  5-3 

cr  ^  P  .t  o- 


X  I  X 


X  !  X 

'■■  ‘  X 


A  X 


X 


IN  SIUI  MFANURi:>11->.'rS 


scr  ■  :2.j 


X  pii_2il _ 

X  Specific  corduccance  '21*4  iiii»/cm  ? 

Depth  to  water  surface  frcm  casing  cop _ 

j  Voltme  of  water  fxjrged  prior  to  sampling  >1- 

I  Sanple  Jeptli  _ ______ 

Total  water  depch_ _ _________ 

Auger  tiole  ddpth  _ 

Depth  to  water  in  aiger  hole _ 


SAMPLH:  OOULECnON  Arc  PRESERVATION 

Container  Parameters  to  Preservation  Holding  Container 

Descriotion  be  Analyzed  Method  Time  (d)  tio(s) _ 


6  / 


2  oz.  plastic 
1  pc.  glass 
40  ml.  vials  (4) 


DOC  Filter,  HoSO^  40C  Zb 

OOD  ri/SO^,  ^°C  2» 


1  ?.  qt.  plastic  Metals  (8)  Filter,  HNO-j  2 

lx  2  qt .  plastic  Lead  Filter,  KOj  It 

I  qt.  glass/Tefl.  Pesticides  4°C  c, 

1  qt.  glass/Tefl.  Herbicides  HCl,  4°C  Z 

MLSCajAVEiX'S 

— 

^  Record  observations  of  fuel  cuntaminat  ion  in  s.)il. 
Describe  saiipling  valve  location. 


2brt  FL  I  CO 


coft«'rrs  AND  OivSfJiVAriais  <  ^ _ \ 


r:  I  V-\  »V-v  I 


.  \'\-s  cJ  1  S  f  kAri:sf^_.  \  ^  ^ ^ 


L-J  ivM  L-f.)  ocuv. 

tu)cat  ujiis  .ir>l  only. 

*^V*lls  No.  H\rb-t4^  mifl  only. 

dJV'>  tor  0  rniiCii.s  tor  <»tU'r 


MXDY  Atb  lliASK  U»  KU-JJ)  Slii-i-;! 

t-iolil  Trip 


S.iiii;)!  1  :v;  Sit.'AvVli  ryi.  ; 

s.E!Vl'-  ux-ation  I>^scri  pt  loii:  Vw  o  \  I  [\1  o  5y<VcL^  ,  I  J  <r  M 


Samilt’d  by;  vyi  /  Q  P  C _  Date:  ^  j <r  j  ^  ^ _  Time;  _L^-ga 


s  1 1  *.' 

(3 

Iff  r.  1 

.  "t.  1'  IT 

St 

- f  *  -f  ■ -  - — : - 

Linl  fill 
Wells 

1 

j 

t/ 

a,  — , 

O 

■—  k. 

g:  ^ 

u 

'J 

& 

•n 

s 

u 

-*5 

•s  n 

4_l  O 

o 

Cl, 

IN  SITU  MEASURf>ff>n'S 

X 

X 

X 

X 

pll  1.  '1 

X 

X 

X 

X 

Gj 

Specific  conductance  2.S'(D  uilio/cm  (?  | -2  2.  -  eV, S  CT  ;  "2  ")  ”C 

X 

X 

Depth  to  water  surface  from  casing  top 

A 

A 

X 

& 

Voltnie  of  water  purged  prior  to  sampling  UQC*  j  «  1 

X 

Sanple  depth 

X 

Total  water  depth 

X 

Auger  Iwle  depth 

X 

Depth  Co  water  in  aiger  hole 

SA.MPUi;  aDOHCTION  AND  PKESOtVAnON 

Container  Parameters  to  Preservation  Holding  Container  Sample 

Description  be  Analyzed  Method  Time  (d)  No(s)  No. 

X 

X 

X 

X 

2  oz.  plastic  DOC  Filter,  HoSO/,  40C  2B 

X 

X 

X 

X 

1  pt.  glass  OOD  Hy934,  4'C  2« 

X* 

X 

Xt 

40  ml.  vials  (4)  VOC  4'C  14 

X 

X 

X 

2  qt.  plastic  Metals  (B)  Filter,  HNOj  28Tt  l-L  1 1  G  \  6 

X 

2  qt.  plastic  Lead  Filter,  HNDj  IBO 

X 

1  qt.  glass/Tefl.  Pesticides  4'C  40 

X 

/n 

1  qt.  glass/Tefl.  Ibrbicides  HCl,  4*C  40 

MlSaXLANHOUS 

X 

Record  observations  of  fuel  contamination  in  soil. 

1 

Describe  sampling  valve  location. 

OOff-ftNTS  AND  OBSERVATIOTS 

\cCo,l-er^  L  f 

-JM 

J  ^ 

O 

• 

_ g  ft.  t;  •r _ ! _ 

*Wel  Is  L-3  aini  L-o  <jiily. 

tijocat  iijns  U'1M>WI  anl  IJ'l’-b'Wi  only. 

*-*WcUs  No.  MM-'rt-b.  aiii  ‘^\TT4-B  only. 

tTiO  tlays  for  wrairy,  0  niinttis  tor  ocl»'r  m.t.ils. 


D-64 


H»-M6S  87t  INSTALLATION  RESTOAATION  PROORAH  PHASE  II  - 

CONFIRNATION/OUANTIFICATION  S. .  (U>  HATER  AND  AIR 
RESEARCH  INC  GAINESVILLE  FL  J  A  STEINBERG  ET  AL. 
UNCLASSIFIED  DEC  8S  F3361S-81-D-4887  F/0  13/2 


MXDY  A>H  lltV)!-:  11 B  KltU)  s,viin> 

'i/'y-'l/tV*  ricM  Iriji 


S.’jujlin^  Sitt'/'well  Nd.  : 
b.in>le  liDcat  ion  l>:-scripc  ion: 


S.-iH5led  by: 


Date: 


-i/i/jLa. 
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APPENDIX  E 

SAMPLING  AND  ANALYTICAL  PROCEDURES 

E-1.0  ANALYTICAL  QUALITY  CONTROL 

All  field  sampling  and  quality  control  spiking  were  performed  by  WAR. 

All  sample  analyses,  with  the  exception  of  TOX,  were  performed  by  TSI . 

TOX  analyses  were  performed  by  UBTL.  Each  of  the  above  organizations 
maintains  a  strict  quality  assurance/quality  control  (QA/QC)  plan  which 
is  outlined  in  a  detailed  document.  These  OA/QC  documents  were  not 
appended  in  this  report  due  to  their  length.  This  appendix  outlines 
QA/OC  procedures  directly  relevant  to  the  Moody  AFB  Phase  II  Stage  1 
survey. 

Accuracy  of  analytical  techniques  is  assured  by  strict  adherence  to  the 
methods  listed  in  Table  E-1.  Integrity  and  representativeness  of  the 
sample  is  assured  by  sampling  procedures  described  in  Section  E-2.0. 

A  check  on  analytical  quality  control  is  provided  for  by  duplicating  a 
minimum  of  10  percent  of  the  samples  in  each  analysis  lot.  Additional 
samples  were  collected  to  provide  for  spiking  10  percent  of  total 
phenolics  and  metals  samples.  Samples  for  DOC,  COD,  oil  and  grease,  VOA 
and  VOH  were  not  spiked.  Duplicate  and  spike  samples  were  labeled  in 
such  a  way  that  the  analytical  laboratory  could  not  identify  them. 
Duplicat .  /alues  were  averaged  to  obtain  a  best  estimate  of  actual 
concentration.  When  results  were  below  detection  limits,  a  quantity 
equal  to  one-half  the  detection  limit  (l.e.,  an  average  between  the 
detection  limit  and  zero)  was  used  to  numerically  represent  the  below- 
detection-limlt  result.  Results  of  duplicate  and  spike  analyses  are 
shown  in  Tables  E-2  and  E-3. 

E-2.0  SAMPLING  INSTRUCTIONS  FOR  MOODY  AFB 
Descriptions  of  sample  containers,  preservation  methods,  and  holding 
times  are  given  in  Table  E-4.  Sampling  procedures  are  outlined  below  for 
each  analysis  group. 
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Anal'vtical  Cheristrv  I-fethocs  for  Water  Samples,  Moocy  J\r 


Parameter 


Detection  Liimt 


pfl*  EI’A  ioO.I 

Specific  conductance* 

EPA  120.1 

Temperature* 

EPA  170.1 

Organic  carbon 

EPA  415.1 

TOX 

EPA  9020t 

Oil  and  grease 

EPA  413.2 

Total  phenolics 

EPA  420.1 

Pesticides 

EPA  608H 

Herbicides 

EPAfCERDtt 

Arsenic 

EPA  200.7*** 

Barium 

EPA  200.7 

Cadmian 

EPA  200.7 

Chromium 

EPA  200.7 

lead 

EPA  200.7 

Mercury 

EPA  245.1 

Selenitci 

EPA  200.7*** 

Silver 

EPA  200.7 

*Perfonred  at  the  time  of  sample  collection. 

tEPA  =  EPA  'Test  Methods  for  Evaluating  Solid  Waste,  Phy’sical /Chemical  Methods, 

2nd  Fxlition,  1982. 

**See  Table  A-4  for  detection  limits. 

ttEPA((rRI)-Method  as  given  in  EPA  Document,  "Methods  for  Orga.nochlorine  Pesticides  and 
Chloropenow  Acid  Herbicides  in  Drinking  Water  and  Raw  Source  Water" 

***Hydride  modification. 

All  detection  limits  are  in  ug/1  units  except  wiiere  noted. 


Note:  EPA  =  U.S.  EPA  'Flethods  for  Chanical  Analysis  of  Water  and  Wastes,"  March  1979' — 
Method  Number. 
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measured  in  ug/1. 
tory  spikes. 


Table  F.-3. 

Analytics 

Duplicate 

Quality  Assurance 
Samples  (Page  1  of 

Checks — V 
2) 

alues  Reported 

for 

Constituents 

Units 

Sample  No* 

Value 

Sample  No. 

Value 

TOX 

ug/1 

15671 

51 

15640 

33 

15672 

75 

15649 

69 

15674 

72 

15661 

25 

Phenollcs 

ug/l 

15649 

8 

15672 

8 

DOC 

mg/1 

16566 

<0.5 

16579 

<0.5 

16571 

33 

16585 

45 

COD 

mg/1 

16566 

3.9 

16579 

6.2 

16571 

110 

16585 

120 

Oil  &  grease 

mg/l 

15640 

<0.5 

15671 

<0.5 

15649 

<0.5 

15672 

<0.5 

15661 

<0.5 

15674 

<0.5 

Arsenic 

ug/1 

16566 

<2 

16579 

<2 

16573 

<2 

16594 

<2 

16571 

2 

16585 

<2 

Barium 

ug/1 

16566 

24 

16579 

20 

16573 

193 

16594 

18 

16571 

173 

16585 

94 

Cadmium 

ug/1 

16566 

<6 

16579 

<6 

16573 

<6 

16594 

<6 

16571 

16 

16585 

<6 

Chromium 

ug/1 

16566 

<15 

16579 

<15 

16573 

<15 

16594 

<15 

16571 

47 

16585 

<15 

Lead 

ug/1 

16566 

<20 

16579 

<20 

16573 

<20 

16594 

<20 

16571 

<20 

16585 

<20 

Mercury 

ug/1 

16566 

0.2 

16579 

0.2 

16573 

0.1 

16594 

<0.1 

16571 

0.2 

16585 

<0.1 

Selenium 

ug/1 

16566 

<4 

16579 

<4 

16573 

<4 

16594 

<4 

16571 

<4 

16585 

<4 

E-5 


Table  r.-3.  Analytics  Quality  Assurance  Checks — Values  Reported  for 
Duplicate  Samples  (Page  2  of  2) 


Constituents 

Units 

Sample  No. 

Value 

Sample  No. 

Value 

Pesticides 

ug/1 

16566 

BDL*(all) 

16579 

BDL*(all) 

Herbicides 

ug/1 

16566 

BDL*(all) 

16579 

BDL*(all) 

VOC 

ug/l 

16578 

16565 

Chlorobenzene 

9.2 

5.  A 

1 ,4-dichlorobenzene 

8.8 

3.7 

Trichlo roe thane 

2.1 

<1.0 

Benzene 

3.7 

<0.5 

All  other  conpounds 

BDL* 

BDL* 

VOA-Method  503 

.1  ug/1 

16854 

16855 

Benzene 

30 

34 

1,1, 2-Trichloroethylene 

2.4 

2.8 

a-Trif luorotoluene 

<10 

<10 

Toluene 

<1.0 

<1.0 

1,1 ,2,2-Tetrachloroethylene 

5.0 

6.7 

Ethyl  benzene 

30 

36 

1-Chlorocyclohexene-l 

<1.0 

<1.0 

p-Xylene 

28 

25 

n-Xylene 

<1.0 

<1.0  . 

o-Xylene 

2.2 

2.3 

Isopropylbenzene 

4.1 

5.6 

Styrene 

<1.0 

<1.0 

p-Bromof luorobenzene 

<1.0 

<1.0 

n-Propyl benzene 

12 

14 

t-Butylbenzene 

<1.0 

<1.0 

Bromo benzene 

<1.0 

<1.0 

sec-Butylbenzene 

<1.0 

<1.0 

1,3, 5-Tritnethylbenzene 

19 

22 

p-Cynene 

<1.0 

<1.0 

1,2, 4-Trimethylbenzene 

<10 

<10 

Cyclopropyl benzene 

6.7 

6.8 

n-Butylbenzene 

2.7 

3.0 

2 , 3-Benzofuran 

<1.0 

<1.0 

Hexachlorobutadiene 

<1.0 

<1.0 

Naphthalene 

5.6 

6.9 

*BDL  =  belovJ  detection  Unit 


Container/  Method  of  Preservation  Holding 

Volume  (Filtration,  pH,  etc.)  Time 
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U.S.  Fnvlronmental  Protection  Agency  (EPA).  1982.  Technical  Additions  to  Methods  for 
Analysis  of  Water  and  Wastes,  Table  1.  EPA  Environmental  Monitoring  and  Support  Labor 
Cincinnati,  Ohio.  KPA-600/4-82-055 ,  December  1982. 
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E-2.1  METALS 

Metal  samples  from  the  wells  should  be  from  the  first  bailer  (1  liter). 

Bottle  should  be  filled  to  very  top  if  dissolved  metals  are  desired  and 

filtration  is  not  performed  immediately. 

Filtration  should  be  as  follows: 

1.  Glass  fiber  filter  should  be  rinsed  with  20  to  30  milliliters  of 
0.5  N  HNO3  after  being  placed  in  suction  apparatus.  Discard 
rinse. 

2.  Rinse  filter  with  20  to  30  milliliters  of  sample.  Discard 
rinse. 

3.  Filter  sample  and  return  to  bottle  after  the  bottle  has  been 
rinsed  with  deionized  water. 

A.  For  membrane  filtration,  place  filter  in  apparatus  with  gridded 
side  up  and  follow  Steps  1  through  3. 

5.  Samples  must  be  filtered  through  the  0.45-microgram  filter  for 
analytes  to  be  considered  dissolved.  Filtration  through  a  glass 
fiber  filter  reduces  '‘binding”  of  the  membrane  filter  but  may 
not  be  needed  for  samples  with  little  turbidity. 


Preserve  metal  samples  with  2  milliliters  of  HNO3  per  liter  (after 
filtration  for  dissolved  metals),  mix,  and  check  pH  by  pouring  small 
amount  on  pH  test  strip.  pH  should  be  less  than  2;  add  more  HNO3  if 
necessary.  Refrigeration  is  not  necessary. 

E-2.2  DOC 

Bottle  should  be  completely  filled  to  ensure  sufficient  sample  after 
filtration.  Procedure  is  the  same  as  that  for  metals  except  5  HCl  is 
used  for  rinsing  and  concentrated  HCl  for  preservation.  These  samples 
require  refrigeration. 


E-2.3  OIL  AND  GREASE 

Sanple  bottles  should  not  be  filled  to  top  due  to  nature  of  analyte- 
Bottles  are  1-liter  glass  with  Tef lon'"-lined  caps.  Preserve  to  a  pH  less 
than  2  with  concentrated  H2SO4  and  refrigerate. 

E-2.4  PURGEABLE  ORGANICS 

This  sample  should  cone  from  the  first  aliquot  of  a  bailer  to  prevent  the 
loss  of  any  volatiles.  Excess  turbulence  should  be  avoided  (e.g., 
bubbling)  when  filling  these  bottles  for  the  same  reason.  Fill  bottle 
to  an  inverted  meniscus,  cap,  and  refrigerate  immediately.  A  small 
convex  dimple  in  the  top  of  the  septum  indicates  that  the  bottle  is 
properly  filled.  There  should  be  no  air  bubbles  present  in  the  bottle. 
This  sample  is  taken  in  quadruplicate  in  40-milliliter  glass,  screw-cap 
vials  with  Teflon"  septa.  Preservation  is  by  refrigeration. 

E-2.5  TOX 

The  same  procedure  is  used  as  for  purgeable  organics,  except  samples  are 
taken  in  duplicate. 

E-2.6  TOTAL  PHENOLICS 

Bottles  should  not  be  completely  filled  in  order  to  leave  room  for 
spiking.  Bottles  are  1-liter  glass  with  Tef lon'"-lined  caps.  Preserve  to 
a  pH  less  than  2  with  concentrated  H2SO4  using  disposable  glass  pipets. 
Refrigerate  after  acidification. 

E-2.7  PESTICIDES /HERBICIDES 

Samples  are  taken  in  1-llter  glass  bottles  with  Tef lon’"-lined  caps. 
Separate  fractions  were  taken  for  organochloride  and  organophosphate 
pesticides,  and  for  herbicides.  The  herbicide  fractions  were  preserved 
with  concentrated  HCl  to  pH  less  than  2.  EPA  recommends  acidifying 
samples  collected  expressly  for  chlorophenoxy  acid  herbicide  analysis  in 
Section  7  of  their  publication  "Characterization  of  Hazardous  Waste 
Sites,  a  Methods  Manual,  Volume  III,  Available  Laboratory  Analytical 
Methods"  (EPA-600/4-84-038,  May  1984).  They  specifically  suggest 


H2S0^;  war  used  HCl  because  we  believed  it  would  prevent  bacterial 
decomposition  and  potential  hydrolysis  of  herbicides,  while  not  Interfer 
ing  with  subsequent  extraction. 

£•'2.8  CHEMICAL  OXYGEN  DEMAND 

Samples  are  taken  in  4-ounce  plastic  bottles  and  preserved  with 
concentrated  sulfuric  acid  to  pH  less  than  2.  These  samples  require 
refrigeration. 
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JAMES  H.  SULLIVAN,  JR.,  Ph.D.,  P.E. 


CHEMICAL  ENGINEER 

WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Dr.  Sullivan  has  played  major  roles  in  projects  involving  technical  work  directly 
related  to  groundwater  monitoring  and  assessment  at  hazardous  wastes  sites.  His 
recent  experience  includes  work  for  a  paper  manufacturer,  a  phosphate  plant,  a 
landfill,  and  a  cement  manufacturer. 

Dr.  Sullivan  directed  preparation  of  Part  A  and  Part  B  permit  applications  for  the 
U.S.  Navy.  He  has  also  worked  directly  on  other  projects  related  to  RCRA 
groundwater  monitoring  and  assessment  programs  and  the  permitting  process.  He  is 
familiar  with  the  DOD  Hazardous  Materials  Information  System  which  he  has  used  to 
assess  chemical/physical  properties  of  DOD  compounds.  He  directed  a  team  of 
scientists  and  engineers  working  at  two  installations  on  initial  assessment  studies 
(IASs)  for  the  U.S.  Naval  Energy  and  Environmental  Support  Activity  (NEESA). 
Potential  for  contamination  from  past  hazardous  waste  disposal  was  determined  for 
approximately  80  candidate  disposal  sites.  Recommendat ions  for  confirmation  or 
remedial  action  were  developed. 

At  U.S.  Air  Force  bases  he  conducted  Phase  2  Confirmation  Studies  of  potential 
contamination  from  past  hazardous  waste  disposal  activities.  He  participated  in 
field  work  and  used  field  data  to  assess  pollutant  movement  and  severity  of 
contamination.  He  recommended  remedial  measures  and  specified  additional  data 
needs  for  remedial  design. 

He  directed  a  series  of  studies  for  the  U.S.  Army  in  which  impacts  of  munitions 
wastes  at  several  ammunition  plants  were  defined.  Siting  of  a  new  munitions  plant 
was  the  objective  of  another  study,  and  developing*  water  quality  criteria  for 
hazardous  substances  using  field  and  laboratory  data  was  accomplished  in  another 
study.  He  conducted  field  work,  data  reduction,  report  preparation  and  briefings. 

At  a  U.S.  Army  installation  (Redstone  Arsenal),  Dr.  Sullivan  directed  a  nationally 
prominant  study  of  environmental  contamination  from  DDT.  He  was  responsible  for 
devising  and  evaluating  engineering  techniques  for  remedial  action.  The  project 
involved  several  public  agencies,  with  field  data  collected  by  four  separate 
groups.  He  was  responsible  for  reducing  and  interpreting  all  field  data.  Again  he 
participated  directly  in  field  reconnaissance,  records  research,  data  compilation, 
data  reduction,  report  writing,  and  briefings,  including  those  before  Congressional 
staffs. 

Dr.  Sullivan  studied  three  solid  waste  disposal  sites  near  Charleston,  South 
Carolina  and  monitored  groundwater  impacts.  In  addition  to  gathering  chemical 
data  on  groundwater  and  soils,  fluorescent  dye  was  used  to  trace  groundwater 
movement.  Evidence  of  hazardous  substances  in  leachate  was  found  and  remedial 
action  recommended. 


Education 

Ph.D.  Environmental  Engineering  University  of  Florida 

M.S.  Environmental  Engineering  University  of  Florida 

B.S.  Chemical  Engineering  Georgia  Institute  of  Technology 

Professional  Registrations  and  Society  Memberships 

Professional  Engineer — Florida 
Member  of  8  professional  societies 

Pub  1 icat ions 

Author  and  co-author  of  approximately  10  publications  and  A5  technical  reports  in 
water  chemistry,  potable  water  treatment,  wastewater  renovation,  and  environmental 
impact  assessment. 
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WILLIAM  G.  THIESS 


Relevant  Experience 


ENVIRONMENTAL  ENGINEER 
WATER  AND  AIR  RESEARCH.  INC. 


Mr.  Thiess  has  worked  with  hazardous  waste  management  at  facilities  in  Georgia, 
Florida,  Alabama,  and  Texas.  He  prepared  major  portions  of  a  Part  B  application 
for  a  commercial  treatment,  storage,  and  disposal  facility  in  Georgia.  He 
developed  concept  designs  for  container  storage  and  sludge  fixation  (solidifica¬ 
tion)  facilities.  He  developed  all  topographic  information  and  process  descrip¬ 
tions,  and  he  designed  plans  for  waste  storage  and  handling. 

Mr.  Thiess  prepared  major  portions  of  a  Part  B  application  for  a  Naval  Air  Station 
in  Texas.  He  helped  develop  plans  and  spec i f icat ions  for  a  container  storage 
building  and  vaulted,  below-grade  storage  tanks.  He  prepared  detailed  facility 
descriptions.  He  has  interfaced  directly  with  permit  agency  staff  to  negotitate 
permit  conditions. 

Mr.  Thiess  has  participated  in  initial  assessment  studies  (IASs)  of  hazardous  waste 
contamination  at  U.S.  Marine  Corps  and  U.S.  Navy  installations.  For  a  naval 
shipyard,  he  was  also  responsible  for  developing  recommendations  for  further 
groundwater  assessment  and  remedial  actions  where  contamination  was  apparent. 

Mr.  Thiess  evaluated  engineering  alternatives  for  isolation  or  detoxification  of 
DDT-contaminated  sediments  near  Huntsville,  Alabama.  His  primary  role  in  this 
project  was  to  select,  design,  and  cost  various  mitigation  alternatives.  He  also 
helped  evaluate  relative  alternative  effectiveness. 

In  another  groundwater  contamination  study  near  Redstone  Arsenal  (Alabama),  he 
supervised  well  sampling  and  laboratory  analysis  of  hazardous  organics  according  to 
rigid  field  and  laboratory  procedures. 

For  the  U.S.  Army  Corps  of  Engineers  (COE),  Mobile  District,  he  directed  efforts  to 
identify  and  assess  impacts  upon  physical  systems  for  the  Coosa  River  Navigation 
Project  environmental  impact  statement.  For  Savannah  District,  he  supervised  and 
participated  in  field  work  and  data  analysis  for  the  Richard  B.  Russell  Dam  pre¬ 
impoundment  study. 

He  has  participated  in  and  directed  portions  of  Section  208  projects  in  central 
Florida.  He  developed  water  and  nutrient  budgets  for  the  Winter  Haven  chain  of 
lakes  in  a  study  designed  to  evaluate  restoration  alternatives  for  Lake  Howard.  He 
was  also  responsible  for  design  and  implementation  of  a  study  to  evaluate  effects 
of  septic  tank  drainfields  on  water  quality  in  three  central  Florida  lakes. 

While  a  graduate  research  assistant  at  Clcmson  University  (1978-1979),  he  was 
responsible  for  organizing  and  directing  stream  survey  field  work  for  a  project 
sponsored  by  the  U.S.  Environmental  Protection  Agency  (EPA)  designed  to  evaluate 
the  effectiveness  of  control  measures  for  nonpoint  source  pollutants.  He  super¬ 
vised  laboratory  work  in  sediment  transport  analysis  and  applied  various  digital 
computer  models  to  drainage  basins  for  erosion  and  sediment  transport  analysis.  He 
dealt  with  various  state  and  federal  agency  personnel,  as  well  as  local  interests, 
during  organization  and  implementation  of  the  project. 
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Educat ion 


Environmental  Engineering 
Environmental  Engineering 


Clemson  University 

Florida  Institute  of  Technology 
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Wafer  l-’n't  i’ir  loi.  Control  Keperation 
American  Water  Works  Association 
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JERRY  A.  STEINBERG,  Ph.D.,  P.E 


WATER  RESODRCES  ENGINEER 
WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Dr .  St einbv^rg  is  an  environmental  engineer  specializing  in  the  management  of 
hazardous  wastes  and  defining  pollutant  transport.  This  includes  working  at 
abandoned  sites,  writing  hazardous  waste  management  plans,  and  preparing  hazar¬ 
dous  waste  facility  permits.  He  has  worked  directly  with  regulatory  agency  staff 
to  negotiate  types  and  amounts  of  information  required  and  compliance  schedules 
on  Part  B  permits. 

For  the  U.S.  Navy  he  conducted  hazardous  waste  inventory  surveys  at  installations 
in  Texas  and  Florida.  He  developed  hazardous  waste  management  plans  for  Naval 
Air  Stations  at  Corpus  Christi,  Texas;  and  Pensacola  and  Jacksonville,  Florida. 
He  filed  RCRA  Part  B  permit  applications  for  facilities  in  Georgia,  Florida,  and 
Texas.  At  one  or  more  of  these  facilities,  incinerators,  surface  impoundments, 
treatment  in  tanks,  container  storage,  storage  in  tanks,  and  thermal  treatment 
were  permitted.  Dr.  Steinberg  has  worked  on  all  components  for  Part  B  applica¬ 
tions.  He  has  developed  closure  plans,  closure  costs,  preparedness/prevention 
measures,  and  contingency  plans.  Work  included  developing  concept  designs  for 
facilities  not  meeting  AO  CFR  26A  requirements.  Plans  for  modifying  facilities 
to  achieve  compliance  were  developed.  He  has  directed  work  for  the  Naval  Energy 
and  Environmental  Support  Activity  (NEESA)  at  three  installations  assessing  envi¬ 
ronmental  con tami na t ion  potential  from  hazardous  waste  disposal.  This  initial 
assessment  study  (IAS)  involved  bases  in  Virginia  and  North  Carolina.  In  addi¬ 
tion  to  directing  the  project,  he  actively  participated  in  all  technical  phases 
including:  archival  research,  on-site  reconnaissance,  data  assessment,  devel¬ 

oping  recommendations  for  confirmation  or  mitigative  action,  and  report  prepara¬ 
tion. 

For  the  U.S.  Air  Force,  Dr.  Steinberg  has  participated  in  installation  restora¬ 
tion  program  (IRP)  activities  at  six  bases.  At  bases  in  Florida  and  North 
Carolina,  he  conducted  on-site  assessment  of  confirmation  sites.  He  then  devel¬ 
oped  work  scopes  for  conducting  confirmation  work.  He  participated  directly  in 
confirmation  assessments  at  bases  in  Florida  and  Virginia.  Monitoring  data  were 
reviewed  leading  to  determination  of  environmental  degradation  and  the  need  for 
remedial  actions.  For  the  U.S.  Array,  he  conducted  field  studies  of  dispersion  of 
munitions  wastes  in  surface  waters  at  Holston  AAP,  At  Longhorn  and  Louisiana 
AAP,  he  participated  in  field  studies  of  munitions  impacts  on  ambient  water.  He 
conducted  pollutant  dispersion  analysis  on  the  Clinch  River  (TN)  to  assess  down¬ 
stream  effects  of  peaking  power  dam  discharges. 

In  Dade  County  (FL)  he  assessed  groundwater  contamination  from  disposal  of  a  pro¬ 
posed  hazardous  waste.  Wells  were  sited  and  installed,  sampling  directed,  and 
results  interpreted.  Evidence  of  pollutant  movement  beyond  property  boundaries 
was  shown;  however,  hazardous  constituents  did  not  migrate  far  in  the  aquifer. 
Mitigation  recommendations  were  made. 


Dr.  Steinberg  has  prepared  comments  for  submission  to  the  U.S.  Environmental  Pro¬ 
tection  Agency  (EPA)  addressing  technical  appropriateness  of  federal  hazardous 
waste  regulations.  He  has  participated  in  EPA-sponsored  workshops  on  Part  B  ap¬ 
plication  filing.  He  has  drafted  two  major  American  Society  of  Civil  Engineers 
(ASCE)  hazardous  waste  policy  statements  which  have  been  presented  to  U.S.  con¬ 
gressional  committees.  He  is  chairman  of  the  ASCE  Hazardous  Waste  Management 
Commi t  tee . 
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ROBERT  D.  BAKER,  JR 


ENVIRONHENTAL  CHEMIST 
WATER  AMD  AIR  RESEARCH,  INC. 


Relevant  Experience 

Mr.  Baker  is  a  highly  skilled  organic  chemist-  who  has  diverse  experience  in 
analyzing  environmental  samples  for  various  organic  constituents.  Examples  of  his 
recent  work  include: 

o  Gas  chromatographic  (GC)  analysis  using  FID,  ECD,  NPD,  FPD ,  and  Hall  ECD  and 
high-pressure  liquid  chromatographic  (HPLC)  analysis  using  variable  wave¬ 
length  DV/visible,  f luorescence ,  and  electrochemical  detectors;  and 

o  Developing  and  testing  methods  for  analysis  for  determining  trace  levels  of 
organic  contaminants  in  pesticide  industry  was tes tr earns ,  which  included, 
among  other  analyses,  detecting  phenolics  and  volatiles  using  GC. 

In  work  related  to  other  pesticide  manufacturers,  he  reviewed  and  assessed 
processes  for  more  than  200  compounds.  Using  plant  operating  data,  he  identified 
possible  impurities  introduced  through  raw  materials,  by-products  created  from 
side-reactions,  and  potential  contamination  from  various  solvent  media.  This  work 
ultimately  led  to  development  of  pretreatment  technologies. 

Mr.  Baker  modified  existing  methods  of  analyzing  for  DDT 
Modification  was  necessary  to  meet  extremely  low  detection 
quality  control  because  of  low  concentrations  mandated 
regulat ions . 

Other  types  of  analytic  work  by  Mr.  Baker  include: 

o  Analyzing  natural  water  (river  and  lake)  samples  for  organics  for  background 
EIS  data — Georgia,  South  Carolina,  Alabama,  and  Florida; 

o  Analyzing  water  and  sediment  samples  for  low  levels  of  DDT,  PCBs,  and  other 
organics — Alabama  and  Virginia; 

o  Developing  improved  techniques  to  accurately  measure  volatile  hydrocarbon 
levels  in  soils — Virginia; 

o  Analyzing  fish  tissue  for  hazardous  waste  contamination  in  blinded  samples 
with  better  than  90-percent  accuracy  on  duplicates  and  controls — Alabama; 

o  Using  HPLC  to  verify  methods  for  analysis  of  16  polynuclear  aromatic  hydro¬ 
carbon  compounds  and  2  benzidine  compounds  (wastewater  matrix) — Ohio;  and 

o  Using  HPLC  to  develop  methods  and  analyze  for  hazardous  (munitions)  wastes-- 
Louisiana  and  Texas. 
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CHARLES  R.  FELLOWS 


ENVIRONMENTAL  CHEMIST 
WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Mr.  Fellows  is  an  environmental  chemist  trained  in  both  field  studies  and  formal 
laboratory  chemistry. 

As  a  member  of  hazardous  waste  site  investigation  teams,  Mr.  Fellows  has  conducted 
interviews  regarding  past  disposal  practices,  past  and  present  i ndus t r ia 1 /chemica 1 
processes,  and  the  chemical  and  physical  nature  of  disposed  materials.  On  several 
occasions  he  has  identified  waste  sites  that  posed  an  immediate  concern  to  human 
hea 1 th . 

Mr.  Fellows  is  familiar  with  and  has  used  various  appropriate  safety  procedures  and 
techniques  while  sampling  sites  that  have  received  hazardous  wastes.  He  has 
collected  groundwater,  surface  water,  sediment,  and  leachates  for  a  wide  variety  of 
organic,  inorganic,  and  physical  analyses.  He  is  experienced  in  applying  site 
assessment  models  to  evaluate  migration  and  health-threatening  potential  of 
chemical  wastes  at  specific  disposal  sites. 

In  addition  to  the  procedures  mentioned  above  fo-r  collection,  preservation,  and 
analysis  of  various  types  of  samples,  he  is  familiar  with  the  RCRA  EP  Toxicity  Test 
Procedure,  the  U.S.  Array  Corps  of  Engineers  Elutriate  Test  Procedure,  and  ground- 
water  monitoring  procedures  for  arsenic,  heavy  metals  and  other  toxicants. 

Mr.  Fellows  is  directly  responsible  for  inorganic  chemical  analyses.  He  performs 
quality  assurance  checks  and  often  participates  in  actual  laboratory  water  quality 
analyses.  He  recently  worked  with  an  industry  generating  hazardous  wastes  to 
develop  suitable  extraction  methods  for  assessing  waste  toxicity.  He  helped  to 
develop  wastewater  analysis  protocols  which  mitigated  interferences  from  chemicals 
in  battery  manufacturing  wastes. 

He  directs  sampling  of  groundwater  monitoring  wells  and  participates  in  developing 
field  sampling  networks  for  both  surface  waters  and  groundwaters. 
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WILLIAM  D.  ADAMS 


Relevant  Experience 


HYDROGEOLOGIST 

WATER  AND  AIR  RESEARCH,  INC. 


Mr.  Adams  is  a  graduate  geologist  who  has  specialized  in  engineering  applications 
of  hydrogeology.  His  practical  experience  is  strongly  oriented  toward  solving 
problems  of  pollutant  transport  in  the  subsurface  environment. 

He  works  on  environmental  contamination  assessments  and  hazardous  waste  management/ 
permitting.  He  has  conducted  hydrogeologic  work  at  abandoned  hazardous  waste  sites 
at  DOD  installations  in  Alabama,  Florida,  North  Carolina,  Georgia,  Virginia,  and 
Arizona.  At  some  of  these  bases,  chemical  agent  disposal  was  investigated  and 
elaborate  health  and  safety  precautions  were  used. 

his  project  responsibilities  have  included:  assembling  and  reviewing  geologic  and 
geohydrologic  literature;  quantifying  pollutant  movement  potential  using  published 
documents  and/or  field  test  data;  supervising  monitoring  well  installation;  select¬ 
ing  well  sites,  depths,  and  casing  requirements;  specifying  rig  clean-up  proce¬ 
dures;  and  drafting  reports  of  findings  for  DOD  and  regulatory  staffs.  Mr.  Adams 
has  also  participated  in  staff  briefings  detailing  interim  and  final  findings. 

He  conducted  a  comprehensive  hazardous  waste  inspection  and  survey  at  Pensacola 
Naval  Air  Station.  Industrial  facilities  which  generate  substantial  quantities  of 
various  wastes  were  visited  and  associated  personnel  debriefed  to  determine  waste 
generation  and  handling  practices.  This  information  was  used  in  two  ways.  First, 
Mr.  Adams  and  his  team  developed  a  complete  hazardous  waste  management  plan  for  the 
entire  complex.  This  ensured  compliance  with  40  CFR  260-265.  A  Part  B  permit 
application,  including  revised  Part  A,  was  then  filed.  Facilities  permitted  in¬ 
cluded  container  storage  buildings,  surface  impoundments,  and  treatment  in  drying 
beds.  A  preliminary  design  for  additional  container  storage  was  reviewed  and  con¬ 
cept  design  modifications  made  to  ensure  RCRA  compliance  (40  CFR  264).  Although 
numerous  tanks  were  used,  all  tank  usage  was  reviewed  and  recommendations  were  made 
to  alter  hazardous  waste  storage  practices.  This  eliminated  the  need  to  permit  any 
tank. 

Mr.  Adams  has  also  directed  field  work  for  installation  restoration  confirmation 
studies  (Phase  2)  at  Langley  Air  Force  Base,  Virginia  and  Eglin  Air  Force  Base, 
Florida.  In  these  studies,  he  researched  site  geology,  sited  all  wells,  supervised 
well  installation  and  development,  and  collected  samples  for  inorganic  and  organic 
constituent  analyses. 

In  another  DOD  study,  Mr.  Adams  compared  two  potential  depleted  uranium  burial 
sites.  He  planned  and  supervised  the  field  work,  lab  work,  and  report  preparation. 
An  important  aspect  of  th.  study  was  assessing  potential  routes  of  contaminant 
migration.  This  work  included  extensive  field  and  laboratory  soils  testing  and 
analysis . 
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APPENDIX  H 
SAFETY  PLAN 


H-1.0  GENERAL 

The  safety  plan  presented  herein  gives  guidelines  for  basic  safety  pro¬ 
cedures  and  equipment  utilized  by  WAR  during  the  course  of  IRP  Phase  II 
surveys.  Samples  collected  during  Phase  II  surveys  are  typically 
environmental  water  and  sediment  samples  as  opposed  to  hazardous  waste 
samples  and  normally  do  not  require  unusual  levels  of  personnel 
protection.  Detailed  procedures  and  equipment  required  to  minimize 
exposure  to  specific  hazardous  wastes  or  conditions  requiring  higher 
levels  of  protection  are  beyond  the  scope  of  this  plan.  References  are 
provided  from  which  waste-specific  information  on  equipment  and 
procedures  can  be  obtained  on  a  case-by-case  basis. 

H-2.0  INFORMATION  REVIEW 

Prior  to  initiating  Phase  II  survey  fieldwork,  the  Phase  I  records  search 
is  reviewed  in  detail  to  Identify  hazardous  wastes  or  conditions  that  may 
be  encountered  at  each  site.  Available  toxicological  data  on  materials 
suspected  of  being  present  at  the  sites  are  reviewed  to  determine  if  the 
base  level  of  personnel  protection  outlined  in  Section  H-5.0  is  adequate. 
Hazards  such  as  the  presence  of  highly  toxic  or  incompatible  chemicals, 
toxic  gases,  radioactive  material,  or  explosives  may  require  more 
extensive  precautionary  measures  than  the  base  level  of  protection. 

Safety  hazards  requiring  special  attention  are  addressed  on  an  individual 
basis  using  appropriate  assessment  methods  and  equipment  and  procedure 
recommendations  given  in  the  EPA  Field  Health  and  Safety  ^fa^ual  (EPA, 
1980)  and  the  EPA  Safety  Manual  for  Hazardous  Waste  Site  Investigations 
(EPA,  1979).  Hazardous  conditions  can  be  clarified  or  confirmed  on 
preliminary  site  visits. 

H-3.0  MEDICAL  MONITORING  PROGRAM 

The  person  responsible  for  Phase  II  survey  fieldwork  will  determine 
whether  a  medical  monitoring  program  is  necessary,  based  on  results  of 
the  information  review.  If  hazard  levels  are  judged  high  enough  to 


warrant  this  procedure,  all  field  personnel  will  participate  in  a  medical 
monitoring  program.  Guidelines  for  the  program  are  given  in  Appendix  I 
of  the  EPA  Field  Health  and  Safety  Manual  (EPA,  1980). 

H-4.0  FIELD  PERSONNEL  INDOCTRINATION 

All  field  personnel  will  be  informed  by  the  project  field  supervisor  of 
required  safety  equipment  and  procedures  prior  to  on-site  work.  Subjects 
covered  will  include  personal  safety  gear,  general  and  site-specific 
safety  procedures,  and  incident  notification  procedures. 

H-5.0  PERSONNEL  PROTECTION  GEAR 

The  following  items  will  be  provided  on-site  for  all  field  personnel: 
o  Tyvek©  disposable  coveralls, 

o  Rubber  boots, 

o  Rubber  gloves, 

o  Hard  hats, 

o  Eye  protection  (safety  glasses  or  face  shields). 

Hearing  protection  (disposable  ear  plugs)  will  be  provided  for  all  work 
in  the  vicinity  of  the  flight  line  or  other  noise  hazards.  Cartridge- 
type  respirators  will  be  available  on-site  for  protection  against  inhala¬ 
tion  of  dust  or  vapors.  If  strong  vapors  are  encountered,  respirators 
will  be  utilized  to  facilitate  evacuation  of  personnel  and  equipment  from 
the  site  until  the  situation  can  be  assessed  or  corrected. 

Personal  equipment  described  above  will  offer  adequate  protection  for 
most  situations  encountered  during  the  course  of  Phase  11  survey  field¬ 
work.  When  conditions  are  identified  that  require  a  higher  level  of 
personal  protection,  the  EPA  Safety  Manual  for  Hazardous  Waste  Site 
Investigations  will  be  referred  to  for  guidance. 

H-6.0  SAFETY  PROCEDURES 

Hard  hats  and  eye  protection  will  be  worn  when  appropriate,  as  directed 
by  the  project  field  supervisor.  Protective  clothing  (boots,  gloves, 


and  coveralls)  will  be  worn  at  all  times  while  working  on-site.  Cover¬ 
alls  will  be  changed  a  rainimum  of  once  daily. 


The  project  field  supervisor  will  consult  with  the  base  environmental 
coordinator  or  other  responsible  contact  regarding  site-specific  hazards 
prior  to  entering  sites.  Special  procedures  for  entering  and  working  at 
particular  sites  will  be  clarified  and  conveyed  to  all  field  personnel. 
Examples  of  areas  requiring  strict  procedures  are  active  runways  or 
taxiways,  fuel  handling  or  storage  areas,  and  secure  areas. 

Prior  to  any  drilling  or  digging  on  the  sites,  USAF  Form  103  must  be 
routed  to  all  applicable  base  organizations  for  a  clearance  review. 
Circulation  of  this  form  is  required  to  avoid  contact  with  underground  or 
overhead  utilities,  conflict  with  base  activities,  or  breaches  of 
security. 

Additional  safety  procedures  will  be  implemented,  if  warranted  by  the 
information  review  or  conditions  encountered  at  the  site.  Site-specific 
safety  procedures  v/ill  be  based  on  guidelines  given  in  the  EPA  Field 
Health  and  Safety  Manual  and  the  EPA  Safety  Manual  for  Hazardous  Waste 
Site  Investigations. 

H-7.0  INCIDENT/ACCIDENT  NOTIFICATION  PROCEDURES 

As  a  minimum,  the  following  emergency  phone  numbers  should  be  available 
on-site : 

1.  Ambulance  or  medical  assistance, 

2.  Base  fire  department  (or  other  if  off-site),  and 

3.  USAF  base  point  of  contact  for  project. 

After  contacting  appropriate  emergency  services  (if  necessary),  the  base 
point  of  contact  should  be  notified  of  the  incident  or  accident  so  that 
it  can  be  dealt  with  according  to  base  policies  and  procedures. 
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APPEKDIX  I 

AQUIFER  TESTING  METHOD  AND  DATA  PRESENTATION 


I-l.O  AQUIFER  HYDRAULIC  TESTING 

WAR  performed  single  well  aquifer  tests  at  one  well  to  determine  values 
of  horizontal  hydraulic  conductivity  representative  of  the  surrounding 
soil.  A  rising-head  test^  was  used. 

WAR  performed  this  test  at  Moody  AFB  by: 

1.  Determining  the  static  water  level  by  taking  a  series  of 
preliminary  water  level  measurements, 

2.  Rapidly  removing  water  from  the  well,  and 

3.  Measuring  the  rise  in  water  levels  as  a  function  of  time. 
Reduction  of  rising  head  test  data  was  as  follows: 

1.  Determining  the  time  since  the  test  started  for  each  water  level 
measurement,  and 

2.  Calculating  the  difference  (H^)  between  each  water  level 
measurement  and  the  static  water  level  (Hq). 

The  data  were  plotted  on  semi-log  paper  as  versus  t.  The 

straight  line  portion  of  the  plot  is  used  to  determine  hydraulic 
conductivity  from  the  equation. 

K  =  [r2  In  (L/R)  In  (Hi /H2 ) ] / [2L( t2-ti ) ] 
where  K  =  hydraulic  conductivity  (cm/sec) 

R  =  inside  radius  of  the  well  casing  (cm), 

L  =  length  of  saturated  soil  opposite  the  well  screen  (cm), 

ti,  t2  =  elapsed  time  (sec.),  and 

H3,  H2  =  Ht/Ho  at  ti  and  t2,  respectively. 


^fiaval  Facilities  Engineering  Command.  1982.  Soil  Mechanics, 
Design  Manual  7.1.  Alexandria,  Virginia,  pp  7.1-103  -  7.1-lOB. 


HYDRAULIC  CONDUCTIVITY  CALCULATIONS 
Li.  at  l.'ell  L-4  equals  total  casing;  depth  less  depth  to  static  water 
27.7  -  0.6  =  21.1  feet  =  640  cm 

Fron  plot  of  recovery  vs.  time,  two  straight  lines  were  approximated 

For  first  line:  =  0.61  at  t  =  5  minutes 

H/jjq  =  0.305  at  t  =  45  minutes 

For  second  line:  H/j[q  =  0-66  at  t  =  5  minutes 

H/{[o  =  0.305  at  t  =  45  minutes 

Radius  of  pipe  equals  1  inch  =  2.54  cm 

For  first  line:  K  =  0.00048  cm/min 

K  =  8.1  X  10“^  cm/sec 

For  second  line:  K  =  0.00068  cm/min 
V  =  1  1  1  n~5 


cm/ sec 


lluiTHn  Health  Criteria,  _ 

Iiipestion  of  Wnter 


Nitrobenzene 


Relevant  EPA  Water  QuaUty  Criteria 


Clironriiim,  hcxavalent 


Table  J-1.  Relevant  EPA  Water  (^jality  Criteria  (Page  5  of  5) 


APPENDIX  K 

REPRODUCTIONS  FROM  THE  PHASE  I  REPORT  OF  HAZARD 
ASSESSMENT  RATING  FORMS  FOR  THE  PHASE  II  STAGE  1  SITES 


*rp1y  UctPf  for  corf«tr«m»r>t  from  ntit*  pr«ct(Ct» 
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